














































































































































































































































































































































































































































































































































cNaval Weapons Station Seal Beach, Detachment Fallbrook Preliminary Assessment Reference Dire FINAL - June 2006

Listing of NAVWPNSTA Seal Beach, Detachment Fallbrook Final Preliminary Assessment references and associated electronic files.    

Site
Document 

Type Reference Description Location Reference Filename
General Report Addendum to the Preliminary Assessment for Naval Weapons Station 

Seal Beach. Prepared by: Jill Reichle and Jed Costanza. August 1990.
NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

1990 Preliminary Assessment for NWS Seal Beach

General Report Cultural Resources Inventory and Survey Report for the Naval Weapons 
Station Seal Beach Detachment Fallbrook, CA. Prepared by: Mooney & 
Associates. May 2000.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

2000 Fallbrook Cultural Resources Inventory and 
Survey

General Report History of the Bureau of Yards and Docks and the Civil Engineering 
Corps from 1940-1946, Volume 1. Prepared by: the U.S. Government 
Printing Office. 1947. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

1947 History of the Bureau of Yards and Docks

General Report Integrated Natural Resources Management Plan for Naval Ordnance 
Center-Pacific Division Fallbrook Detachment. December 1996.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

1996 Fallbrook INRMP

Integrated Natural Resources Management Plan for MCB & MCAS Camp 
Pendleton. October 2001.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

2001 INRMP MCB & MCAS Camp Pendleton

General Report Land Use Compatibility Study for Naval Weapon Station Seal Beach: an 
Encroachment Study. September 1985. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

1985 Land Use Compatability Study

General Report Marine Corps Base (MCB) EOD Support/Ammo Expenditure Sheet from 
Jim Oliver. February 15, 2002.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

2002 MCB EOD Support Ammo Expenditure Sheet 
(February)

General Report MCB EOD Support/Ammo Expenditure Sheet from Jim Oliver. February 
15, 2003.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

2003 MCB EOD Support Ammo Expenditure Sheet 
(February)

General Report MCB EOD Support/Ammo Expenditure Sheet from Jim Oliver. November 
9, 2004.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

2004 MCB EOD Support Ammo Expenditure Sheet 
(November)

General Report Wartime History of NAD Fallbrook from the Bureau of Ordnance's 
Selected Ammunition Depots Volume 1. Prepared by: the Bureau of 
Ordnance Historical Section. January 1946.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Reports

1946 Wartime History of NAD Fallbrook

General Memos February 1942 to the Secretary of the Navy from the Acting Inspector of 
Ordnance about the commissioning of NAD Fallbrook, CA.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

February 1942 Commissioning of Fallbrook

General Memos September 1945 Bureau of Ordnance Circular Letter X19-45 about the 
disposition of obsolete and/or Bureau surplus inert ordnance property.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

September 1945 Obsolete or Inert Ordnance 
Disposition

General Memos October 1946 to the Area Wage and Classification Office about the 
mission of NAD Fallbrook.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

October 1946 Mission of NAD Fallbrook

General Memos April 1947 to the Chief of the Bureau of Ordnance from the Commanding 
Officer at U.S. NAD Fallbrook about the disposition of sulfur trioxide (FS) 
smoke mixture. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

April 1947 Dispostion of Sulfur Trioxide Smoke 
Mixture

General Memos September 1949 to the Commanding Officer at U.S. NAD Fallbrook from 
the Chief of the Bureau of Ordnance about the disposition of ammonium 
nitrate cratering charges. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

September 1949 Disposition of Ammonium Nitrate 
Cratering Charges

General Memos July 1952 to the Commanding Officer at U.S. NAD Fallbrook Letter from 
the Chief of the Bureau of Ordnance about the approval of ammunition 
disposal area.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

July 1952 Approval of Ammunition Disposal Area

General Memos October 1958 to the Commanding Officer from the Officer in Charge 
about a request for diving operations involving explosives at Fallbrook 
annex

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

October 1958 Diving Operations

General Memos May 1960 to the Officer in Charge from the Security Officer about a report 
of the apprehension of an Annex trespasser. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

May 1960 Annex Trespasser

General Memos January 1968 to the Chief of Naval Operations from the Commanding 
Officer at U.S. NWS Seal Beach about the submission of the command 
history for U.S. NWS Seal Beach for 1967. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

January 1968 Submission of Command History for 
US NWS Seal Beach

General Memos February 1969 to the Officer in Charge from Lewis Reed (the President of 
the Fallbrook Junior Rifle Club). 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

February 1969 Fallbrook Junior Rifle Club

General Memos April 1969 to the Commanding Officer, Marine Barracks, from Officer in 
Charge about use of the target range by civilian groups. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

April 1969 Civilian Use of Target Range

General Memos November 1975 to the Commander, Naval Sea Systems Command 
(NSSC), from the Commanding Officer NWS, Seal Beach, CA about 
Navy Explosive Safety Waivers and Exemptions.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

November 1975 Navy Explosive Safety Waivers and 
Exemptions

General Memos March 1976 First endorsement on Code 30 Memo (24 February 1976) 
about the request for an Explosives Test Site approval. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

March 1976 Explosive Test Site Approval

General Memos April 1977 about the re-evaluation of additional keyport magazines 
(includes maps). 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

April 1977 Reevaluation of Additional Keyport 
Magazines

General Memos March 1978 about a recap of weather related ordnance incidents at 
Fallbrook

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

March 1978 Weather Related Ordnance Incidents

General Memos November 1979 about the proposed firing range magazine and building 
distances (includes maps).

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

November 1979 Proposed Firing Range Magazine 
and Building Distances

General Memos January 1985 from P.G. Bulkley on the Closing of the Fallbrook Marine 
Barracks. 

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

January 1985 Closing of Fallbrook Marine Barracks

General Memos December 1985 to the Commanding Officer at NWS Seal Beach from the 
Commander of Naval Sea Systems Command about the request for a 
burn site approval.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Memorandums 
and Letters

December 1985 Request for Burn Site Approval

General Websites http://www.navyrangeinventory.net (Fallbrook SF Small Arms Range 
information), September 2004.

General Websites http://www.sbeach.navy.mil/Info/station_det/Fallbrook.htm (General 
information regarding NAVWPNSTA Seal Beach Detachment Fallbrook), 
September 2004.

General Websites http://www.globalsecurity.org/military/facility/fallbrook.htm (General 
information regarding NAVWPNSTA Seal Beach Detachment Fallbrook), 
September 2004.

General Websites http://www.consrv.ca.gov/cgs/information/publications/cgs_notes/note_36
/note_36.pdf (Geologic information for San Diego County), November 
2004.

General Websites http://fallbrook.areaconnect.com/statistics.htm (Fallbrook population 
information), November 2004.

General Websites http://www.census.gov/popest/counties/CO-EST2003-01.html (General 
information on San Diego County), November 2004.

General Websites http://www.sdnhm.org/research/paleontology/sdgeol.html (General 
information on San Diego County Geology), January 2005.

General Map General Development Map for U.S. Naval Weapons Station Seal Beach, 
Fallbrook Detachment, October 1965.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

October 1965 Map

General Map Map of U.S. Naval Weapons Station Fallbrook, Undated. NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

Undated Map 1

General Map General Development Map for U.S. Naval Weapons Station Seal Beach, 
Fallbrook Detachment, June 1951.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

June 1951 Map

General Map Map of U.S. Naval Weapons Station Fallbrook, Undated. NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

Undated Map 2

General Aerial Photo Photo showing one of the three burn/slit trenches in use at the Fallbrook 
QE Test Area, June 1968.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

June 1968 Photo of Burn Trenches 1

General Aerial Photo Photo showing inside view of one of the three burn/slit trenches at the 
Fallbrook QE Test Area, June 1968

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos

June 1968 Photo of Burn Trenches 2

General Map
Master Shore Station Development Plan Map for U.S. Naval Weapons 
Station Seal Beach, Fallbrook Detachment, February 1954.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos February 1954 Map

General Map
Map of Naval Ammunition Depot, Fallbrook, California, Eleventh Naval 
District, San Diego, California, Showing Conditions on June 30, 1942

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos June 1942 Map

General Map
Master Shore Station Development Plan Map for U.S. Naval Weapons 
Station Seal Beach, Fallbrook Detachment, June 1953.

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos June 1953 Map

General Aerial Photo
Photo showing East view of the U.S. Naval Ammunition Depot, Alt.:
10000 - Fallbrook, CA, January 16, 1959

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos JAN 16 1959 US Naval Ammunition Depot-East

General Aerial Photo
Photo showing aerial coverage of the US Marine Corps Ammunition 
Depot,  Alt.: 12,000 Fallbrook, CA, May 27, 1949

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos May 27 1949 US Marine Corps Ammunition Depot

General Aerial Photo

Photo showing Fallbrook Ammunition Depot, ALT.: 10,000, April 28, 1948

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos APR 28 1948 Fallbrook Ammo. Depot

General Aerial Photo
Photo showing Aerial coverage of the Naval Ammunition Depot, 
Fallbrook, ALT.: 13,500 April 7, 1948

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos APR 7 1948 N.A.D. Fallbrook-3

General Aerial Photo
Photo showing Aerial coverage of the Naval Ammunition Depot, 
Fallbrook, ALT.: 13,500 April 7, 1948

NAVWPNSTA Seal Beach, Detachment 
Fallbrook Reference Directory/ Maps and 
Aerial Photos APR 7 1948 N.A.D. Fallbrook-1

http://www.globalsecurity.org/military/facility/china-lake.htm (general information regarding NAWS China Lake)
http://eire.census.gov/popest/data/counties.php (Kern County population information)
http://www.kedc.com/default.asp (general information on Kern County)
http://www.nawcwpns.navy.mil/~weather/chinalake/pubs/TM6739.html (general weather information on NAWS China Lake
















































































































































































 

INTEGRATED 
NATURAL RESOURCES 

MANAGEMENT PLAN 

MARINE CORPS BASE and 
MARINE CORPS AIR STATION 

CAMP PENDLETON 
 OCTOBER 2001 

“The principle purpose of DoD lands and waters is to support 
mission-related activities.  Those lands and waters shall be 
made available to the public for educational or recreational use 
of natural and cultural resources when such access is 
compatible with military mission activities, ecosystem 
sustainability, and with other considerations such as security, 
safety, and fiscal soundness.” 

    DoD Instruction 4715.3
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EXECUTIVE SUMMARY 
 
 
INTRODUCTION 
 
This Integrated Natural Resources Management Plan (INRMP) sets the agenda for managing 
natural resources for the next five years (2002-2007) on Marine Corps Base (MCB) and 
Marine Corps Air Station (MCAS) Camp Pendleton (hereafter referred to collectively as 
Camp Pendleton, or the Base, unless otherwise specified). This INRMP was produced to 
meet requirements established by the Sikes Act Improvement Act (Public Law 105-85, Div. 
B Title XXIX, November 18, 1997, 111 Stat. 2017-2019, 2020-2033) and the implementing 
directives of the Department of Defense (DoD), the Secretary of the Navy, and the 
Commandant of the Marine Corps.  
 
The integration of natural resources management with training and mission support 
requirements and responsibilities helps to ensure that Camp Pendleton continues to provide 
sustained support for the military mission and fulfill stewardship and regulatory 
requirements. This INRMP reflects Camp Pendleton’s approach to natural resource 
management and natural resource related recreation. Presented in this document are natural 
resource management drivers (including regional laws, regulations, and drivers unique to 
circumstances at Camp Pendleton), goals and objectives, and course of action. The natural 
resource management course of action consists of projects, programs, and initiatives, with 
associated planned actions. 
 
Camp Pendleton’s INRMP is not intended for use by military personnel operating in the field 
nor does it replace existing Base Orders, policy, range and training operations guidance, or 
military management plans. Similarly, this INRMP does not replace existing natural resource 
related regulatory agreements, or management programs. Just as the Sikes Act Improvement 
Act is viewed as an “umbrella” law with regard to management of natural resources on 
military installations, this INRMP represents an “umbrella” document that encompasses all 
elements of natural resources management applicable to the installation, including 
compliance with the Terms and Conditions of relevant USFWS Biological Opinions and 
ongoing stewardship activities.  
 
 
CAMP PENDLETON MISSION AND LOCATION 
 
The mission of Camp Pendleton is “to operate an amphibious training Base that promotes the 
combat readiness of operating forces by providing facilities, services, and support responsive 
to the needs of Marines, Sailors, and their families” (MCB Camp Pendleton 2002). Camp 
Pendleton is the Marine Corps’ premier amphibious training Base and its only west coast 
amphibious assault training center. The Base has been conducting air, sea, and ground assault 
training since World War II, providing a unique combination of natural and military 
resources for the training of Marines and other DoD personnel. For almost 60 years, Camp 
Pendleton has served as one of the nation’s most important training bases and has contributed 
substantially to the success of our national security forces in conflicts and missions 
worldwide.  
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Camp Pendleton occupies approximately 125,000 acres of coastal southern California in the 
northwest corner of San Diego County. Aside from nearly 10,000 acres that is developed, 
most of the Base is largely undeveloped land that is used for training. Camp Pendleton is 
situated between two major metropolitan areas: Los Angeles, 82 miles to the north, and San 
Diego, 38 miles to the south. Nearby communities include Oceanside to the south, Fallbrook 
to the east, and San Clemente to the northwest. Aside from a portion of the Base’s border that 
is shared with the San Mateo Wilderness Area and the Fallbrook Naval Weapons Station, 
surrounding land use is almost inclusively urban development, rural residential development, 
and agricultural farming and ranching. 
 
 
NATURAL RESOURCES  
 
Camp Pendleton’s semiarid Mediterranean climate, varied topography (coastal plains, 
valleys, and rolling mountain foothills), diverse soil types, and high fire frequency are 
reflected in the type and distribution of plant communities and wildlife species present. 
Among the plant communities that characterize Camp Pendleton are oak woodlands, a range 
of chaparral and sage scrub communities (including the largest remaining contiguous Diegan 
coastal sage scrub), coastal bluff scrub, native and nonnative grasslands, coastal dunes, 
riparian communities, and wetlands (including isolated ephemeral wetlands unique to this 
region).  
 
The diversity of habitat types contributes to the rich flora and fauna of Camp Pendleton. Over 
800 plant species, hundreds of invertebrates, and more than 50 mammalian, 30 reptilian, 10 
amphibian, 300 avian, and 60 fish species have been identified on Camp Pendleton. Most of 
the species on Base are considered native to the region, but as many as 20% of the plants and 
several wildlife species are exotic (nonnative) and, in some cases, invasive and may be 
causing the decline or local extirpation of native species (e.g., as a result of competitive 
exclusion, habitat alteration, predation, nest parasitism, etc.).  
 
Eighteen (18) federally listed threatened or endangered species are found on, or transit 
through, Camp Pendleton. Included in this count is the southern steelhead trout 
(Oncorhynchus mykiss), which was recently rediscovered upstream of the Base on the San 
Mateo Creek and is pending listing for the Camp Pendleton area. Following is a list of the 18 
federally listed threatened and endangered species on Base: 
 

• Bald Eagle (Haliaeetus leucocephalus) - Known to occasionally transit the Base. 
• Brown Pelican (Pelecanus occidentalis) - Known to frequently transit the Base. 
• California least tern (Sterna antillarum browni) 
• Coastal California Gnatcatcher (Polioptila californica californica) 
• Least Bell's Vireo (Vireo bellii pusillus) 
• Light-footed Clapper Rail (Rallus longirostris levipes) 
• Southwestern Willow Flycatcher (Empidonax trailli extimus) 
• Western Snowy Plover (Charadrius alexandrinus nivosus) 
• Pacific Pocket Mouse (Perognathus longimembris pacificus) 
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• Stephens’ Kangaroo Rat (Dipodomys stephensi) 
• Southern Steelhead Trout (Oncorhynchus mykiss) 
• Tidewater Goby (Eucyclogobius newberryi) 
• Arroyo Toad (Bufo californicus) 
• Riverside Fairy Shrimp (Streptocephalus woottoni) 
• San Diego Fairy Shrimp (Branchinecta sandiegonensis) 
• San Diego Button-Celery (Eryngium aristulatum var. parishii) 
• Spreading Navarretia (Navarretia fossalis) 
• Thread-Leaved Brodiaea (Brodiaea filifolia) 

 
 
CAMP PENDLETON LAND USE  
 
A variety of land uses occur at Camp Pendleton, however, the priority of Camp Pendleton is 
and will continue to be military training and support of that military training. The 
predominate types of land uses and activities on Base are military training and training 
support facilities, Base infrastructure (including roads, cantonment areas, and recreational 
facilities), and mission support activities.  
 
Camp Pendleton provides training facilities for active duty and reserve Marine, Navy, Army, 
Air Force, and National Guard units, as well as other national, state, and local agencies. 
Nearly 60,000 personnel train at Camp Pendleton every year, with over 35,000 service 
members actually assigned to the Base.  
 
Training exercises on Base are diverse and range from relatively small, isolated activities 
involving a few personnel to large, integrated operations of several thousand personnel 
engaging in multiple actions simultaneously. Training routinely consists of infantry 
operations, amphibious landings, live fire operations, field maneuvers using wheeled and 
tracked vehicles, rotary and fixed wing aviation exercises, and engineering and command 
post operations.  
 
Designated areas, infrastructure, and facilities that support training operations include 31 
training areas, impact areas for receipt of dud- and non dud-producing ordnance, more than 
100 live-fire facilities, 4 amphibious assault landing beaches, and Special Use Airspace. In 
addition, Camp Pendleton supports ground based training exercises with two Combat 
Training Towns, one Military Operations in Urban Terrain facility, 19 obstacle courses, a 
Crucible course, rappel towers, aircraft mock-ups, two heavy equipment training sites, etc.  
 
Similar to local municipalities, the Base provides military service members and their families 
with support facilities and services, including housing, water and sewage service, solid waste 
disposal, medical and dental services, schools, child care, employment assistance, and 
recreation opportunities. Camp Pendleton currently has more than 5,000 buildings and 
structures, 500 miles of roads, and nearly 1,000 miles of utility lines basewide. 
 
Mission support activities on Camp Pendleton include natural resources management; fire 
management; infrastructure, facilities, and grounds maintenance; and morale, welfare, and 
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recreation community services. Included in the recreational services provided on Base are 
natural resources related recreational opportunities such as beach usage, hunting, fishing, 
hiking, camping, etc. Most of these services are also available to the general public.  
 
Additional land use on Camp Pendleton occurs in the form of leases, easements, and other 
real estate agreements. Existing real estate agreements cover approximately 28,500 acres of 
the Base and include agricultural leases for row crop production and sheep grazing, San 
Onofre State Park, public utilities (including San Onofre Nuclear Generating Station) and 
transit corridors (including Interstate 5). 
 
 
REGIONAL LAND USE 
 
The region surrounding Camp Pendleton has been shaped by rapid population growth and 
increasing urbanization and development. Consequences of these trends include a decrease 
and displacement of agricultural acreage and open spaces, an increase in habitat 
fragmentation and isolation, and an increase in the number of native and endemic species and 
habitats that are becoming threatened with extinction. Studies have shown that San Diego 
County is leading the continental United States in the number of rare and federally listed 
threatened and endangered species. 
 
Camp Pendleton and the adjacent Cleveland National Forest occupy some of the last 
significant open space and wildlife habitats in the coastal areas of southern California. With 
the exception of the Ocean and the Cleveland National Forest, urbanization is expected to 
eventually completely surround Camp Pendleton. 
 
 
NATURAL RESOURCES MANAGEMENT COURSE OF ACTION 
 
Camp Pendleton’s stewardship and approach to natural resources management over it’s 60 
years of operation has resulted in the maintenance of the last large contiguous area that 
reflects the rich diversity of species and habitat types formerly present in the region.  
Programs for stewardship, natural resource management, public access, and natural resource 
related recreation are presented in Chapters 4 and 5 of this INRMP. These chapters present 
program policies, goals, objectives, planned actions, and timelines for implementation of 
actions.  
 
As defined by the SAIA, natural resource management programs on military lands should be 
consistent with the use of those lands to ensure the preparedness of the Armed Forces and 
should provide for: (1) the conservation and rehabilitation of natural resources; (2) the 
sustainable multipurpose use of the resources, which include hunting, fishing, trapping, and 
nonconsumptive uses; and (3) public access to military installations to facilitate the use of 
these resources, subject to safety requirements and military security. Camp Pendleton's 
natural resource management approach seeks to balance the twin goals of maximizing land 
use for military readiness and maintaining native habitats. Consistent with DoD and Marine 
Corps policy, the overriding focus of Camp Pendleton's natural resource management is to 
develop, promote, and refine a comprehensive, ecosystem based management program for 
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resource conservation. Such an ecosystem based approach is intended to facilitate maximum 
support for the Base's military training mission and infrastructure, while simultaneously 
promoting both the sustainability of native species and habitat diversity and compliance with 
applicable laws and regulations.  
 
Planned actions that support the goals and objectives of the natural resources management 
course of action are presented as either Priority Planned Actions or Other Planned Actions. 
Priority Planned Actions are those projects and actions that Camp Pendleton has committed 
to accomplishing and/or are required by laws, regulations, or other agreement. Other Planned 
Actions are those projects and actions that the Camp Pendleton desires to accomplish, but 
due to restrictions and limitations on fiscal and personnel resources cannot commit to 
undertaking at this time. Camp Pendleton will seek appropriate funding and will set priorities 
based on the amount of funds actually received.  
 
 
REGIONAL CONTRIBUTION AND ENVIRONMENTAL STEWARDSHIP 
 
The Marine Corps views the management of natural resources on Camp Pendleton as one of 
its primary stewardship responsibilities to ensure the long term landscape diversity required 
to support the military training mission and regional biodiversity. Both Camp Pendleton and 
Headquarters Marine Corps continually invest significant resources (staff, time, and funds) to 
provide focused and high quality programs to manage the spectrum of environmental 
resources within its boundaries and regionally.  
 
Camp Pendleton has developed a wide variety of management initiatives, several in 
collaboration with regional groups and other federal agencies, to manage the Base’s natural 
resources. These initiatives include an Exotic Species Control Program, an Erosion Control 
Program, a Fire Management Program, an Environmental Education/Awareness Program, 
and a Long Term Ecological Trend Monitoring Program. In addition, Camp Pendleton 
supports numerous partnerships with other federal, state, local, and private resource groups to 
promote such programs as the North American Waterfowl Management Plan, Neotropical 
Migratory Bird Conservation, and Exotic Plant Species Control Program. 
 
Along with Camp Pendleton’s efforts to practice responsible stewardship of its lands and 
natural resources, the Base maintains an interest in regional planning. Camp Pendleton’s 
interest is that, as regional development continues to encroach on natural habitats throughout 
southern California, Camp Pendleton lands will become increasingly important to sensitive 
species conservation in the region. Further, Camp Pendleton is required to ensure that its 
training lands do not become viewed as regional preserves within which training activities 
would then be prohibited or further limited. The Base does not want its land management 
efforts to protect open spaces on Camp Pendleton to be viewed by others as the “solution” for 
regional land use needs due to the perceived minimal economic and political cost of using 
land on the Base.  
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INTEGRATION, IMPLEMENTATION, AND ENFORCEMENT 
 
While integration, implementation, and enforcement are a part of all the programs in this 
INRMP, several initiatives are geared specifically toward serving those functions, including: 
(1) the use of programmatic instructions; (2) environmental training, education, and 
awareness programs; (3) information management and Geographic Information Systems 
(GIS); (4) environmental planning and project support; (5) environmental inspection and 
compliance; and (6) enforcement mechanisms.  
 
Integrated natural resource management and planning is an ongoing process at Camp 
Pendleton. This INRMP serves as a reference document and management tool that is 
expected to evolve as mission requirements, environmental and regulatory conditions, and 
natural resources management programs and initiatives evolve. In addition to revising the 
INRMP every five years, as required under the Sikes Act Improvement Act, Camp Pendleton 
is committed to more frequent (semiannual) document reviews to monitor progress of 
planned action implementation, make adjustments where necessary, and ensure the continued 
usefulness of this plan. The involvement of a cross section of land users and managers and 
resource agencies in the ongoing development, review, and implementation of this INRMP 
also helps ensure the continued integration and coordination of natural resources 
management programs with other Base and regional plans, programs, and decision making 
processes. 
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CHAPTER 1 
 

INTRODUCTION 
 
 
1.1 PURPOSE AND REQUIREMENT FOR THE INRMP 
 
This Integrated Natural Resources Management Plan (INRMP) is intended to ensure that 
natural resource management at Marine Corps Base (MCB) Camp Pendleton and Marine 
Corps Air Station (MCAS) Camp Pendleton is implemented in a manner that provides 
sustained support for the military mission and, consistent with the use of Camp Pendleton to 
ensure the preparedness of the Armed Forces, provides for: the conservation and 
rehabilitation of natural resources on Camp Pendleton; the sustainable multipurpose use of 
those resources; and, subject to safety requirements and military security, public access to 
facilitate that use. To ensure frequent and continued use of land for military training, now 
and in the future, natural resource utilization must be (1) sustainable, (2) in accordance with 
laws and regulations, and (3) optimally integrated with existing Base plans and mission 
requirements, as mandated by both Department of Defense (DoD) and Headquarters, U.S. 
Marine Corps (HQMC) guidance. This INRMP is intended to integrate natural resource 
conservation and management efforts in support of land use and military mission 
requirements and responsibilities at MCB and MCAS Camp Pendleton (hereafter referred to 
collectively as Camp Pendleton, or the Base, unless otherwise specified). 
 
This INRMP reflects Camp Pendleton’s approach to natural resources management and 
stewardship and summarizes baseline information and agreements through which 
compliance with regulatory and planning processes, such as those required by the Sikes Act 
Improvement Act (SAIA), National Environmental Policy Act (NEPA), Endangered Species 
Act (ESA), and the Clean Water Act (CWA) is accomplished. This INRMP also fulfills 
other responsibilities with regard to Department of Defense Instructions (DoDI) and 
Directives (DoDD), as well as Department of Navy (DoN) and Marine Corps policies for 
natural resource planning, conservation, management, and rehabilitation in support of the 
Base’s military training mission.  
 
Camp Pendleton’s INRMP provides technical guidance to persons planning and/or 
preparing installation approvals, management actions, orders, instructions, guidelines, 
Standard Operating Procedures, and other plans, for integrating natural resource 
management efforts into the Base’s planning and decision making processes. It is not 
intended, however, for use by military personnel operating in the field. Field operations and 
activities are directed to adhere to guidelines, plans, orders, or other approvals that have 
been developed using this INRMP and have already had environmental compliance review 
and, where applicable, regulatory approvals and/or permitting (e.g., Base Order [BO] 
P3500.1_, Base Range and Training Regulations). This INRMP does not dictate land use 
decisions, but rather provides important information to support sound land use and natural 
resource management decisions.  
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National Historic Preservation Act requirements are not addressed in this INRMP. Cultural 
resource management issues (archaeological and historical) are addressed separately within 
Camp Pendleton’s Integrated Cultural Resource Management Plan (ICRMP).  
 
 
1.1.1 Regulatory Requirements and Legal Authority  
 
The development and publication of this INRMP meets the requirements established by the 
SAIA and the implementing directives of the DoD, the Secretary of the Navy, and the 
Commandant of the Marine Corps (CMC). The Sikes Act (Public Law 86-797, 16 U.S.C. 
670a et seq.), as it existed prior to the SAIA, authorized the Department of Defense and its 
component services to enter into partnerships with the Department of the Interior (DOI) 
(United States Fish and Wildlife Service [USFWS]), state fish and wildlife agencies, and 
private entities. These partnerships were to result in cooperative agreements or plans that 
were “mutually agreed upon” by the military agency and other partners. Though these 
cooperative plans allowed for the development of natural resources programs on military 
installations, they were not mandatory under the Sikes Act. The SAIA now makes the 
development and implementation of INRMPs mandatory, to provide for sound management 
of natural resources on military lands. 
 
The SAIA requires the Secretaries of the military departments to prepare and implement 
INRMPs for each military installation unless exempted due to the absence of significant 
natural resources. Each INRMP shall include all elements of natural resources management 
applicable to the installation, including compliance with the terms and conditions of relevant 
Biological Opinions.  
 
Development and implementation of this INRMP will fulfill the statutory requirements 
under the Sikes Act Improvement Act, Public Law 105-85, Div. B Title XXIX, November 
18, 1997, 111 Stat. 2017-2019, 2020-2033. Though several other laws (e.g., Endangered 
Species Act, Clean Water Act, etc.) require military installations to protect sensitive 
biological resources, the SAIA is viewed as an “umbrella” law with regard to management 
of natural resources on military lands. Thus, this INRMP helps ensure that Camp Pendleton 
complies with other federal and state laws, most notably laws associated with environmental 
documentation, endangered species, water quality, and management of wildlife, in general. 
 
 
1.1.2 Guidance and Required Elements  
 
The SAIA, Marine Corps Order (MCO) P5090.2A (Environmental Compliance and 
Protection Manual, HQMC 1998), and the Handbook for Preparing Integrated Natural 
Resources Management Plans for Marine Corps Installations (HQMC 2000) were used to 
guide the preparation of this INRMP. As defined by the SAIA, natural resource 
management programs on military lands should be consistent with the use of those lands to 
ensure the preparedness of the Armed Forces and should provide for: (1) the conservation 
and rehabilitation of natural resources; (2) the sustainable multipurpose use of the resources, 
which include hunting, fishing, trapping, and nonconsumptive uses; and (3) public access to 
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military installations to facilitate the use of these resources, subject to safety requirements 
and military security.  
 
The SAIA further states that, “Consistent with the use of military installations to ensure the 
preparedness of the Armed Forces, each [INRMP]… shall, to the extent appropriate and 
applicable, provide for: 
 

• Fish and wildlife management, land management, forest management, and fish- and 
wildlife-oriented recreation; 

• Fish and wildlife habitat enhancement or modifications; 
• Wetland protection, enhancement, and restoration, where necessary for support of 

fish, wildlife, or plants; 
• Integration of, and consistency among, the various activities conducted under the 

plan; 
• Establishment of specific natural resource management goals and objectives and 

time frames for proposed action; 
• Sustainable use by the public of natural resources to the extent that the use is not 

inconsistent with the needs of fish and wildlife resources; 
• Public access to the military installation that is necessary or appropriate subject to 

the requirements necessary to ensure safety and military security; 
• Enforcement of applicable natural resource laws (including regulations); 
• No net loss in the capability of military installation lands to support the military 

mission of the installation; and  
• Such other activities as the secretary of the military department determines 

appropriate.” 
 
Implementation of this INRMP will be achieved through the accomplishment of Priority 
Planned Actions identified in Chapters 4 and 5. Priority Planned Actions are those actions 
that Camp Pendleton commits to implementing within the duration of this plan that will help 
ensure achievement of Camp Pendleton’s natural resource management goals and objectives 
as well as SAIA requirements. Other Planned Actions are also presented in Chapters 4 and 5 
of this INRMP and will be implemented as funding and resources permit. Other Planned 
Actions represent desired, but not essential, actions that will further support the military 
mission, enhance integrated natural resource management and support stewardship of 
resources entrusted to the Marine Corps. To ensure no net loss in the capability of Camp 
Pendleton’s lands to fulfill military operational requirements, implementation of all planned 
actions will be conducted in an adaptive manner, adjusting management priorities and 
methodologies to accommodate changing natural resource and mission requirements. The 
DoD and Camp Pendleton’s military and civilian management and land users recognize that 
degradation of the land marginalizes its usefulness for realistic training, thereby degrading 
combat readiness now and for the future.  
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1.1.3 Natural Resource Management Drivers 
 
Camp Pendleton, like all military installations, has needs or drivers that must be satisfied for 
the installation’s mission to continue without disruption. Common with other federal 
agencies are legal or regulatory drivers, such as the federal ESA and CWA that require 
compliance to ensure continuance of the military mission. Unique to Camp Pendleton are a 
myriad of installation specific drivers that are defined by the Base’s mission, land uses to 
support the mission, geographic location, and natural resources affected by the mission. 
Identification of the primary drivers at Camp Pendleton provided the basis for establishment 
of natural resource management goals and objectives and the goals of this INRMP. 
 
As the Marine Corps’ premiere training facility on the West Coast, the overarching natural 
resource management driver is to ensure usable land, airspace, and sea space remain 
available for the continuance of training. Such assurance requires beach access for 
amphibious landings; open space and a variety of vegetation types for personnel and 
wheeled and tracked vehicle maneuvers; firing ranges and dedicated impact areas for the 
receipt of ordnance; airspace which can accommodate hazardous live fire training, close 
terrain flying, take-offs and landings, heavy lift operations, etc.; and flexibility to alter 
resource utilization to accommodate changing mission objectives.  
 
A number of Camp Pendleton’s primary natural resource management drivers to ensure 
long term sustainability of the Base’s military mission include the need to: 
 

• Maintain sufficient undeveloped lands and varied vegetation for training as well as 
sensitive species; 

• Monitor mission encroachment, both internally and externally; 
• Manage all real property assets, real estate agreements, and military and nonmilitary 

activities, to ensure all land use activities are compatible with the mission and the 
needs of sensitive natural resources; 

• Minimize wildfire frequency on Camp Pendleton to ensure human safety, protect 
property (on and off Base), and minimize land degradation and/or habitat type 
conversions; 

• Prevent, where feasible, degradation of the land and associated sensitive resources to 
ensure realistic training and military readiness; 

• Ensure compliance with the federal ESA, and other applicable federal natural 
resource regulations such as the CWA, Rivers and Harbors Act of 1899, and 
Migratory Bird Treaty Act, through avoidance and minimization of impacts to 
sensitive species and their habitats on Base; and 

• Maintain a level of involvement in regional ecosystem initiatives to monitor and 
track the sustainability of natural resources of regional significance, relative to the 
Base’s natural resource assets, to ensure Camp Pendleton does not become an 
“ecological island” and the last bastion of many endangered and threatened species.  

 
Appendix B provides a detailed list of applicable regulatory and natural resource 
management drivers. 
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1.2 INRMP DEVELOPMENT, COORDINATION, EVALUATION, AND 
UPDATES 

 
A core working group within the Environmental Security office, consisting of professional 
planners, natural resource specialists, and biologists, took the lead effort in coordinating 
development of Camp Pendleton’s INRMP. This working group obtained focused input and 
guidance from individuals representing critical interests of Camp Pendleton and has ensured 
this INRMP reflects involvement of a cross section of land users and land managers at 
Camp Pendleton. A list of the Base’s internal stakeholders involved in developing, 
reviewing, revising, and/or approving Camp Pendleton’s INRMP is provided in 
Appendix C. 
 
Camp Pendleton recognizes that natural resource management is a dynamic process and that 
the INRMP will need to be evaluated and revised frequently. Upon completion of the initial 
plan (October 2001), semiannual reviews and updates will be conducted by the Natural 
Resource Department to (1) accommodate changes in the military mission and natural 
resource management objectives, (2) incorporate lessons learned from Base projects, 
regional activities, or scientific studies, (3) incorporate agreements with regulatory agencies, 
and (4) ensure the continued usefulness of this plan. The Planning Branch within the Natural 
Resources Department of the Assistant Chief of Staff, Environmental Security is the Camp 
Pendleton lead for conducting the semiannual reviews and the INRMP liaison with the 
wildlife agencies. 
 
During these semiannual reviews, natural resource management goals and objectives, 
Priority Planned Actions, and Other Planned Actions will be reviewed with the appropriate 
managers to document progress, identify additional actions required or desired, and revise 
implementation schedules and priorities. As part of these reviews the USFWS and 
California Department of Fish and Game (CDFG) will be involved in the evaluation of 
processes, results, and implementation of established milestones and timelines for specific 
projects and programs and a review of ecosystem, species, and habitat goals established in 
conservation management plans. New projects, data, understanding of natural processes and 
species, and lessons learned from completed and ongoing projects and practices will be 
incorporated as appropriate during these INRMP reviews. 
 
The INRMP will be reviewed as part of every other semiannual review, to assess the 
effectiveness of integration. Findings from these reviews will be presented as part of an 
Environmental Impact Review Board meeting to update senior Base leaders of the status 
and effectiveness of the plan. During these reviews, the effectiveness of the INRMP in 
preventing “net loss in the capability of military lands to support the military mission” shall 
be evaluated.  
 
Periodically, but in no case greater than every five years, the INRMP will be reissued as 
required by the Sikes Act. The continuous involvement of the USFWS, CDFG, and the 
public (through ongoing availability of this INRMP on the Base’s web site) is anticipated to 
allow the reissuing of the INRMP on a more frequent basis.  
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The formal Headquarters, Marine Corps Environmental Compliance Evaluation (ECE) 
Program will also assess the implementation of the INRMP. The ECE requires an onsite 
evaluation every three years by an independent team established by Headquarters Marine 
Corps, an annual review and validation of a Plan of Action and Milestones (POA&M) that 
follows up formally on any deficiencies identified during the Headquarters Marine Corps 
ECE, and an annual Self-Audit Program. 
 
The effectiveness of Camp Pendleton’s natural resource management program and INRMP 
will be determined through periodic measuring and monitoring of species populations, 
habitat quantity and quality, and habitat values. These values will then be compared against 
established goals and commitments. Initially, threatened and endangered species goals 
(established in consultation with the USFWS) in the Camp Pendleton Estuarine and Beach 
Ecosystem Conservation Plan (Appendix D), Riparian Ecosystem Conservation Plan 
(Appendix E), and, when finalized, Listed Upland Species Management Program (Appendix 
F) will be used to determine effectiveness. As Camp Pendleton further refines its ecosystem 
based management approach, additional measures of success may be added. 
 
 
1.2.1 Public Comment  
 
The SAIA mandates, “each military department shall provide an opportunity for the 
submission of public comments on [the INRMP and on] changes to cooperative plans...” 
Previously, preparation of management plans did not require public involvement. Through 
amendments to the Sikes Act, members of the public, advocacy groups, and interested 
citizens have been afforded an opportunity to review and comment on the INRMP during its 
preparation. The public comment period on the initial INRMP was from 18 May 2001 to 2 
July 2001. Copies of the INRMP were placed in libraries in San Clemente, Oceanside, and 
Fallbrook and it was available on the Camp Pendleton web site. Notifications of the 
availability of the INRMP and the public review and comment period were made by letter, 
mailed to over 65 individuals and organizations, and by published notices in the Orange 
County Register, North County Times, and the San Diego Union-Tribune. Appendix G 
documents public comments received on the Draft INRMP during that period and Camp 
Pendleton’s response to those comments. Comments received after the deadline have 
been/will be considered during reviews and updates to the INRMP.  
 
Camp Pendleton’s Final INRMP will be posted and maintained on the Camp Pendleton web 
site for public review and comment. Changes will be posted to the web site as they are 
developed and identified for ease of review by interested parties. The web site will provide 
interested members of the public information on how and where to submit their comments. 
No specific deadlines are anticipated to be established so members of the public will have 
the opportunity to submit comments at any time. Comments received will be reviewed at the 
semiannual review following their receipt. 
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1.2.2 Resource Agency Coordination 
 
Section 2904 of the SAIA states that the INRMP shall reflect the “mutual agreement” of the 
USFWS, the state fish and wildlife agency, and the DoD “concerning conservation, 
protection, and management of fish and wildlife resources.” The requirement for mutual 
agreement is further clarified by the distinction that “nothing in this title enlarges or 
diminishes the responsibility and authority of any State for the protection and management 
of fish and resident wildlife.” 
 
The mutual agreement process with the U.S. Fish and Wildlife Service and the California 
Department of Fish and Game consisted of a series of “planning/coordination sessions” and 
document review meetings. Included in discussions were the requirements of the SAIA; 
guidance and requirements of the USFWS; comments, ideas, and recommendations on 
structure and format of the document; and regional conservation programs. This revision 
reflects the coordination process to date. 
 
The Carlsbad Office of the USFWS was contacted in early April 2001 to arrange for 
discussions and review of the Camp Pendleton INRMP. No meetings or discussions were 
held until after the Draft Final INRMP was provided to them on 3 May 2001. Meetings and 
discussions were held on 8 May, 19 June, 3 July (joint meeting with CDFG), 19 July (joint 
meeting with CDFG), 7 August (joint meeting with CDFG), 16 August and 4 September 
(joint meeting with CDFG). California/Nevada Operations Office/Region I Sikes Act review 
guidance and requirements were published 31 July 2001 and provided to Camp Pendleton at 
the 16 August meeting. This guidance expanded upon USFWS requirements for 
environmental contaminants and migratory bird considerations in INRMPs.  
 
The South Coast Regional Office of the CDFG was contacted in late January 2001 to 
arrange for discussions and review of the Camp Pendleton INRMP. The Draft Final INRMP 
was provided to the CDFG on 8 May 2001 with a short informal meeting. Meetings and 
discussions were held on 30 March, 6 June, 26 June, 3 July (joint meeting with USFWS), 19 
July (joint meeting with USFWS), 7 August (joint meeting with USFWS), and 4 September 
(joint meeting with USFWS). 
 
Involvement with the U.S. Fish and Wildlife Service and the California Department of Fish 
and Game is expected to continue indefinitely as the “planning/coordination sessions” will 
be ongoing. These agencies will participate, to the extent practicable based on staffing 
availability, in the semiannual review process by providing comments, recommendations, 
and input on the status of regional processes, surveys, and species. 
 
 
1.2.3 ESA Section 7 Consultation 
 
This INRMP reiterates the Base’s compliance with the Endangered Species Act (1973, as 
amended), as established through Biological Opinions issued by the USFWS for Camp 
Pendleton over the last several years, including the Biological Opinion (1-6-95-F-02) for 
Programmatic Activities and Conservation Plans in Riparian and Estuarine/Beach 
Ecosystems on Marine Corps Base, Camp Pendleton (the “Riparian BO,” USFWS 1995a) 
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and the pending Programmatic Uplands Endangered Species Management Plan (expected 
during Calendar Year 2002).  
 
Many of the activities and actions proposed to be conducted as part of this INRMP are 
required as terms and conditions of existing Biological Opinions and, therefore, do not 
require Section 7 consultation. All other activities and actions have been and will continue 
to be evaluated for consistency with existing Biological Opinions or will be addressed in the 
pending Uplands consultation. Actions outside of the scope of existing Biological Opinions 
or the pending Uplands consultation will undergo separate Section 7 consultation on a 
project-by-project basis to determine if there are any adverse effects to listed species. 
 
 
1.3 MILITARY NATURAL RESOURCES STEWARDSHIP 
 
1.3.1 History of Military Natural Resources Management  
 
The 25 million acres of public land managed by the DoD includes national assets of unique 
ecological value and biological diversity. Since 1823, military forces have been called upon 
to oversee or manage public lands and natural resources, including lands set aside as 
national parks (Leslie et al. 1996). Over the past four decades, the military has strengthened 
its commitment to natural resources management through adoption of both the philosophy 
and principles of ecosystem management, as described below. 
 
Passage of the Conservation Programs on Military Reservations Act (Sikes Act) in 1960 
(Public Law 86-797) provided the legal basis for wildlife conservation and public access for 
recreation on military land. The Sikes Act also authorized the collection of fees and the 
development of cooperative plans by the military, U.S. Fish and Wildlife Service, and state 
fish and game agencies. During this period, however, policies encouraged consumptive uses 
of natural resources, such as agricultural leasing mainly for grazing (Leslie et al. 1996). 
Revenues generated from grazing and other programs such as forestry and hunting and 
fishing programs became the major source of funding for natural resources management 
programs on DoD installations. 
 
Growing public interest in natural resources, and a general shift in public policy toward 
"multiple use" of public lands and management for "sustained yield,” brought increasing 
pressure on natural resources management in the 1970s and 1980s (Leslie et al. 1996). In 
addition, a host of environmental protection statutes (e.g., National Environmental Policy 
Act, the Endangered Species Act, Clean Water Act, Clean Air Act, etc.) added new 
requirements for DoD and other Federal land managers. The introduction of new 
environmental cleanup and hazardous waste control requirements, (e.g., Comprehensive 
Environmental Response, Compensation, and Liability Act [CERCLA] and Resource 
Conservation and Recovery Act [RCRA]) gave rise to DoD's multibillion dollar hazardous 
waste management and Installation Restoration programs.  
 
During this time, little institutional (DoD) incentive developed to increase either staffing or 
funding for natural and cultural resources programs (Leslie et al. 1996). As natural resources 
management programs continued to pursue multiple and consumptive use management 
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strategies (e.g., row crop agriculture, grazing, timber, hunting and fishing, etc.) and as 
training lands became increasingly degraded, the need for natural resources management 
and ecological protection became apparent (Leslie et al. 1996). In response, DoD established 
a natural resources management program office and many installations shifted natural 
resources managers into newly created environmental offices. This development 
strengthened environmental research and management activities. 
 
At the close of the 1980s, DoD Directive 4700.4 (Natural Resources Management Program) 
was issued, calling for development of Integrated Natural Resources Management Plans on 
military installations. These plans, which were intended to help balance competing interests, 
began to set the stage for a new approach to resource management on military installations. 
 
 
1.3.2 Emergence of Ecosystem Management Philosophy 
 
Throughout the 1990s, the military began to take stock of its natural resources management 
responsibilities and considered new approaches for improving program effectiveness. 
Initiation of strategic planning sessions resulted in new policy directives and instructions, 
funding priorities, strategic partnerships, resource inventories, and a transition to integrated 
planning. Military departments first completed audits of current programs and made 
commitments to complete biological resource inventories. Training for natural resources 
managers also improved. (Leslie et al. 1996) 
 
To ensure support of the military mission while managing natural resources, it was 
recognized that land management needed to be integrated with operational and training 
objectives. Geographic Information System technology greatly facilitated analyses of land 
condition and training requirements and became a useful and widespread tool. By this time, 
the military had also begun reaching out to others in the government and the private sectors 
to provide additional expertise and to help develop solutions to common problems. The U.S. 
Fish and Wildlife Service, state fish and game agencies, U.S. Forest Service, and The 
Nature Conservancy were among the many organizations invited to serve as partners in 
developing new strategies for natural resources management on military lands. (Leslie et al. 
1996) 
 
The emergence of a new philosophy and ethic was realized in 1994, when the DoD 
published its “Ecosystem Management Policy Directive.” This policy stated that military 
installations will use ecosystem management to: (1) restore and maintain ecological 
associations that are of local and regional importance and compatible with existing 
geophysical components (e.g., soil, water); (2) restore and maintain biological diversity; 
(3) restore and maintain ecological processes, structures, and functions; (4) adapt to 
changing conditions; (5) manage for viable populations, and (6) maintain ecologically 
appropriate perspectives of time and space. (Leslie et al. 1996) 
 
In 1995, the Department of Defense, including as many as 60 military trainers/operators and 
natural resources managers, along with The Nature Conservancy, federal and state land 
management agencies, several private sector interest groups, and The Keystone Center 
engaged in a major national dialogue (The Keystone Center 1996) to develop policy 
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guidance for enhancing and protecting DoD lands in a way that is integrated with the 
military mission. The dialogue (often referred to as the Keystone Dialogue) revealed strong 
support by the DoD for biodiversity conservation on military lands and affirmed that 
conservation of DoD’s exceptional natural heritage is important to the military lands for the 
following principal reasons (The Keystone Center 1996): 
 

• Biodiversity conservation is essential to sustaining the natural landscapes required 
for the training and testing necessary to maintain military readiness. Managing for 
biodiversity can help ensure that lands and waters are maintained in a "healthy 
condition" and thereby facilitate greater flexibility in land use for military 
operations. 

 
• Biodiversity conservation is a central component of ecosystem management, which 

has been embraced as DoD's natural resources management strategy. Given DoD's 
significant investment in conserving and protecting the environment, this strategy 
promises the greatest return on investment -- it is simply the right thing to do and the 
smart way of doing business. 

 
• Biodiversity conservation can expedite the compliance process and help avoid 

conflicts. Proactive management for biodiversity can provide greater certainty in 
mitigation for environmental impact assessment processes under the National 
Environmental Policy Act as well as consultation processes under the Endangered 
Species Act. On a number of installations, conservation efforts have helped avoid the 
designation of critical habitat by showing that the military's conservation plans 
provide adequate protection for habitat or have provided greater flexibility in 
training activities while meeting habitat protection requirements.  

 
• Citizens demand that federal land managers demonstrate responsible stewardship of 

public lands. The practice of biodiversity conservation fosters good will within the 
communities surrounding military installations, which in turn engenders public 
support for the military mission. A strong commitment to stewardship also tends to 
strengthen institutional relationships among government agencies that would have 
some involvement in the resolution of resource management or environmental 
protection issues.  

 
• Biodiversity conservation is essential to ensuring the integrity of the natural 

environments that are home to our nation's soldiers, sailors, airmen, and Marines. By 
helping to maintain aesthetically pleasing surroundings and expanding opportunities 
for outdoor recreation, managing for biodiversity can improve the quality of life of 
our nation's military personnel and their families.  

 
 
This new, emerging philosophical shift and subsequent policy emphasis (see below) also 
gained support through increases in budgets for conservation programs during the past 
decade. In 1990, Congress recognized a need to enhance stewardship efforts and created the 
Legacy Resource Management (Legacy) Program. The Defense Appropriations Act of fiscal 
year 1991 directed DoD to allocate an additional $10 million for natural and cultural 



  Integrated Natural Resources Management Plan  [October 2001] 

 Chapter 1  Introduction 1-11 

resources management. This amount increased to $25 million in fiscal year 1992, and $50 
million annually in 1993, 1994, and 1995. Although the Legacy program has since been 
scaled back, DoD and headquarters offices of the Military Departments are expected to 
sustain funding for high priority conservation programs. (Leslie et al. 1996) 
 
 
1.3.3 DoD Policy and Programs 
 
In its implementation of ecosystem management as a tool for conserving natural resources 
on military lands, the DoD established the following principles (U.S. DoD 1994): 
 

• Ecosystem management is the basis for future management of DoD lands and 
waters. It will blend multiple-use needs and provide a consistent framework for 
managing DoD installations, ensuring the integrity of ecosystems.  

 
• Ecosystem management is a goal-driven approach to environmental management at 

a scale compatible with natural processes, recognizes social and economic viability 
within functioning ecosystems, and is realized through effective partnerships among 
private and government agencies. 

 
• Ecosystem management is a process that considers the environment as a complex 

system functioning as a whole, not as a collection of parts, and recognizes that 
people and their social and economic needs are integral parts of the whole.  

 
The goal of ecosystem management, as established by DoD, is to ensure that military lands 
support present and future training and testing requirement while preserving, improving, and 
enhancing ecosystem integrity. Over the long term, this approach will maintain and improve 
the sustainability and biological diversity of terrestrial and aquatic ecosystems while 
supporting sustainable economies, human use, and the environment required for realistic 
training operations (U.S. DoD 1996). 
 
The DoDI 4715.3 (Environmental Conservation Program) established the following 
principles and guidelines:  
 

• Maintain and improve the sustainability and native biological diversity of 
ecosystems. 

 
• Administer with consideration for ecological units and timeframes. Ecosystem 

management requires consideration of the effects of installation programs and 
actions at spatial and temporal ecological scales that are relevant to natural 
processes. 

 
• Support sustainable human activities. People and their social, economic, and national 

security needs are an integral part of ecological systems, and management of 
ecosystems depends upon sensitivity to these issues. 
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• Develop a vision of ecosystem health. Existing social, and economic conditions 
should be factored into the vision. 

 
• Develop priorities and reconcile conflicts.  

 
• Develop coordinated approaches to work toward ecosystem health. Since ecosystems 

rarely coincide with ownership and political boundaries, cooperation across 
ownership is an important component of ecosystem management. 

 
• Rely on best science and available data. 

 
• Use benchmarks to monitor and evaluate outcomes. 

 
• Use adaptive management. Ecosystems are recognized as open, changing, and 

complex systems. Management should be flexible to accommodate the evolution of 
scientific understanding of ecosystems. 

 
• Implement through installation plans and programs. An ecosystem’s desirable range 

of future conditions should be achieved through linkages with other stakeholders. 
 
 
The DoD ecosystem management guidelines mirror the principles set forth within 
California’s Coordinated Regional Strategy To Conserve Biological Diversity, a 1991 
Memorandum of Understanding (MOU). The DoD continues to shift its focus to provide for 
the protection of individual species through management of ecosystems. This approach 
requires land managers to form partnerships for information exchange, pool resources for 
conducting mitigation and studying natural resources, and collaborate to develop a shared 
vision for ecosystems. 
 
 
1.3.4 Camp Pendleton’s Ecosystem Management Philosophy 
 
Camp Pendleton’s overall approach to managing natural resources reflects the principles of 
ecosystem management, consistent with DoD and Marine Corps policy. Camp Pendleton's 
natural resource management approach seeks to balance the twin goals of maximizing land 
use for military readiness and maintaining native habitats. The overriding focus of Camp 
Pendleton's natural resource management is to develop, promote, and refine a 
comprehensive, ecosystem based management program for resource conservation. Such an 
ecosystem based approach is intended to facilitate maximum support of the Base's military 
training mission and infrastructure, while simultaneously promoting both the sustainability 
of native species and habitat diversity and compliance with applicable laws and regulations.  
 
With 18 federally listed threatened or endangered species known to exist on or use the Base 
and numerous additional sensitive plant and animal species, Camp Pendleton recognizes the 
need for an ecosystem approach to natural resource management, as traditional species-by-
species (and project-by-project) management is inefficient and impedes mission 
accomplishment. An ecosystem approach is more efficient and balances the needs of all 
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ecosystem components (including mission, biological, economic, and human elements), 
provides comprehensive compliance with the Endangered Species Act, and integrates both 
DoD and DoI guidelines. Camp Pendleton’s strategy for natural resource conservation and 
management includes habitat enhancement (e.g., exotics control, erosion control) and the 
avoidance and minimization of adverse impacts through implementation of programmatic 
instructions (published rules and guidelines for land users on Base). 
 
Essential to ecosystem management is knowledge of the abundance, diversity, and status of 
resources both on and off Camp Pendleton. Development and maintenance of such 
inventories is aided by the use of Geographic Information System (GIS), Global Positioning 
System (GPS), and remote sensing technology, combined with periodic monitoring and 
surveys. The routine collection of data and the application of state-of-the-art technology 
maximizes the quality and quantity of information available to land managers, enabling 
adaptive management through the evaluation of potential impacts, biological trends, efficacy 
of management initiatives and identification of data gaps. Updated information and “lessons 
learned” may then be incorporated into management protocols and programmatic 
instructions for users of the Base. This ability to evaluate land use compatibility and to 
adaptively manage resource utilization minimizes the dedication of Camp Pendleton lands 
for single species conservation, while maximizing land area available for training.  
 
Camp Pendleton’s ecosystem management is intended to complement and support local and 
regional conservation efforts to conserve multiple habitats and species. Throughout the year, 
Camp Pendleton personnel meet with Marines, civilians, and community groups to discuss 
the Base's resources and conservation programs in an effort to promote ecosystem 
management principles. These meetings facilitate exchanges of approach and data sharing 
and support increased conservation awareness throughout the region and specifically with 
adjacent landowners. It is the Base’s intent to proactively manage activities, infrastructure 
development, and natural resources in a manner that both complements regional plans and 
initiatives and is consistent with the need to ensure training flexibility. Camp Pendleton 
supports its natural resources being a link in the region’s “matrix of biodiversity” and not an 
“island of biodiversity.”  
 
Camp Pendleton, along with other jurisdictions, including the County of San Diego (as part 
of the MSCP), and seven cities developing the MHCP, form the core of remaining open 
space in coastal southern California. While Camp Pendleton and the Marine Corps support 
regional conservation planning and management efforts, conservation of natural resources, 
particularly sensitive biological resources, at Camp Pendleton is being planned separately 
from other regional planning efforts out of the need to maintain operational flexibility and to 
avoid the creation of preserves on DoD lands that have been specifically set aside for 
military training. The Marine Corps believes that most military activities are, and will 
continue to be, generally compatible with the conservation of biological resources. 
 
In considering participation in regional ecosystem conservation initiatives for resolving land 
use conflicts, the Marine Corps considers the following principles (Brabham 1995): 
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• The overriding mission of DoD is the protection of the national security of the 
United States, and military activities on departmental lands are vital to fulfillment of 
that mission. 

 
• Military lands cannot be used for the mitigation of impacts of non-department 

actions occurring off the installation that affect the environment. 
 

• Military lands cannot be set aside as perpetual environmental preserves. 
 

• While conservation is, and shall be, practiced on our installations, we maintain the 
flexibility to adapt our defense mission to political and technological developments. 

 
• The DoD’s first priority shall be to integrate the management of natural and cultural 

resources with the military mission within the ecosystem supporting the installation. 
 

• Such agreements, and their projects, will not detract from the DoD national security 
mission, now or in the future. 

 
Camp Pendleton continues its efforts to practice responsible stewardship of its lands and 
natural resources, while maintaining an interest in regional conservation and management 
planning. Camp Pendleton is mindful of the regional conservation planning process that is 
ongoing, and has expressed concern to local agencies and jurisdictions about the effect 
regional development continues to have on natural habitats, not only off-Base, but on Base 
as well. The Base wants to ensure that its training lands are viewed primarily in terms of 
their intended land use, that of military training, and that natural resource management 
efforts are designed to be in support of that military mission. To that end, Camp Pendleton is 
working to ensure that its land use planning efforts, and those of the region, are 
complementary, and together meet the region’s species and habitat needs so that Camp 
Pendleton’s open spaces can continue to be used in support of the Base’s mission.  
 
 
1.4 INRMP AND NATURAL RESOURCE MANAGEMENT GOALS 
 
Goals are general expressions of desired future conditions that represent the long-range aim 
of management (Leslie et al. 1996). Natural resource management goals have been 
established at various levels of command and are incorporated into the programs at Camp 
Pendleton. Goals that are specific to natural resource management, public access, and 
recreation programs are presented with the descriptions of those programs in Chapters 4 
and 5. 
 
 
1.4.1 Marine Corps Natural Resource Goals 
 
Marine Corps natural resources management goals are as follows (HQMC 1998): 
 

• Preserve the Marine Corps mission access to air, land, and sea resources; 
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• Strengthen national security by strengthening conservation aspects of environmental 
security; and  

 
• Preserve the opportunity for a high quality of life for present and future generations 

of Americans. 
 
 
1.4.2 Camp Pendleton Natural Resource Management Goals 
 
Identification of natural resources management goals was necessary to develop a natural 
resources management course of action. These goals determine management regimes and 
help set priorities. They are the standards by which the practicality and desirability of 
management actions are measured. Natural resource management goals fall within three 
broad categories (HQMC 2000): (1) goals that support mission requirements, (2) goals that 
ensure compliance with natural resources management and protection laws, and (3) goals 
for participation in regional ecosystem initiatives.  
 
Natural resource management goals specifically adopted by Camp Pendleton are as follows: 
 

• Manage Camp Pendleton’s natural resources in a manner that accommodates 
ongoing and evolving military mission requirements, and conserves and protects 
those resources in accordance with compliance requirements and stewardship 
principles.  

 
• Encourage regional plans and incentives that address conservation of native 

biodiversity, ecosystem sustainability, and watershed management issues to help 
ensure and protect the log term viability of both Camp Pendleton’s military mission 
and its natural resources. 

 
• Provide for multiple land uses that are compatible with the conservation of natural 

resources and training requirements.  
 
 
1.4.3 INRMP Goals 
 
The purpose of the Integrated Natural Resources Management Plan is to document and 
assist, as required, in the development, integration, and coordination of natural resource 
management on Camp Pendleton. Goals established for the INRMP are as follows: 
 

• Provide baseline information and conditions that supports daily decision making and 
compliance with regulatory and planning processes, such as those required by 
NEPA, ESA, and CWA. 

 
• Identify, document, and facilitate the organizational capacity, support, and linkages 

necessary for successful implementation and administration of the INRMP and 
management of Camp Pendleton’s natural resources. 
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• Integrate the various natural resources management programs on Base to reduce 
overlap and redundancy and help Camp Pendleton manage natural resources more 
effectively so as to ensure that Camp Pendleton lands remain available and in good 
condition to support the military mission. 

 
• Show the interrelationships between current and proposed individual components of 

natural resources management (e.g., vegetation, wetland, fish and wildlife, hunting 
and fishing), mission requirements, and other land use activities. 

 
• Establish specific natural resource program management goals, objectives, and 

actions that will be implemented during the duration of the plan and time frames for 
proposed actions. 

 
• Identify lower priority projects that may be done if required resources become 

available. 
 

• Establish a process for the periodic review, update, and reporting of program goals, 
objectives, and projects within the INRMP. 

 
 
1.5 NATURAL RESOURCE MANAGEMENT STRUCTURE  
 
To ensure Camp Pendleton's military mission and environmental conservation and 
management programs are compatible and mutually supportive, multiple Base organizations 
have a role in managing, and supporting, Camp Pendleton’s natural resource management 
programs. The hierarchy and relationship among the Base organizations involved in natural 
resources stewardship is presented in Figure 1-1. A description of the role and function of 
each organization is presented in Appendix H.  
 
The Assistant Chief of Staff, Environmental Security (AC/S ES) provides the lead and 
overall coordination of environmental compliance and natural resource management on 
MCB Camp Pendleton. This includes planning for, and coordinating the accomplishment of, 
established goals, objectives, and planned actions to support the military and stewardship 
missions. Technical guidance is routinely provided by the AC/S ES regarding soil and 
wetland conservation; vegetation, fish and wildlife, and listed species management; outdoor 
recreation; cultural resources protection; and GIS data management. The AC/S ES also 
provides technical environmental advice on both military and nonmilitary NEPA 
documents, facility planning and military construction (MILCON projects), maintenance 
activities, military operations, and other proposed actions that may affect natural and 
cultural resources. Information on the plants and wildlife present on MCB Camp Pendleton 
is gathered, maintained, and disseminated by the AC/S ES. Site specific data developed as 
part of projects and actions conducted by tenants or other Base organizations or staff 
sections are reviewed for technical accuracy and incorporated with other data in support of 
that project, ongoing conservation programs, and future activities. The AC/S ES serves as 
the lead for planning and resolving natural resource compliance issues such as wetland and 
endangered species regulatory requirements and serves as MCB Camp Pendleton’s primary 
point of contact in dealing with regulatory agencies responsible for enforcement of 



 
 
 
 
 

FIGURE  1-1.  Organizational Chart for MCB and MCAS Camp Pendleton. (Note: not all offices are represented; 
only those with a direct or indirect role in natural resources management, integration, and/or enforcement are 
illustrated.) 
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environmental regulations including endangered species and Clean Water Act Section 
404/401 requirements. The hierarchy and relationship among the departments, divisions, 
and branches under the AC/S ES is presented in Figure 1-2 (a description of each is 
presented in Appendix H). 
 
Aboard the Air Station, the MCAS Environmental Officer provides policy development, 
program oversight, data management, and regulatory liaison for natural and cultural 
resources. Although the Air Station and Marine Corps Base are separate commands, staff 
regularly collaborates to ensure that management and planning efforts are coordinated 
between the installations.  
 
 
1.6 RELATIONSHIP OF THE INRMP TO EXISTING PLANS AND ORDERS  
 
The INRMP is not intended to replace existing Base Orders, policy, range and training 
operations guidance, or military management plans. Rather, the purpose of the INRMP is to 
document and assist, as required, in the development, integration, and coordination of 
natural resource management programs with other Base plans and programs. Where natural 
resource programs are currently not documented through formal planning efforts, the 
INRMP may serve as the means to formally establish such programs. Moreover, this 
INRMP is intended to facilitate the integration of existing natural resource management 
actions (plans and programs) with the primary military mission of Camp Pendleton: military 
training and support.  
 
 
1.7 NATURAL RESOURCE MANAGEMENT PROGRAM AND PROJECT 

FUNDING 
 
Camp Pendleton will seek appropriate funding for its natural resources management 
program and will set priorities based on the amount of funds actually received. The Priority 
Planned Actions within this INRMP are those actions that Camp Pendleton commits to 
implementing by the end of the calendar year noted after the action. Actions identified as 
Ongoing, are carried out each year or as required. From a funding perspective, Priority 
Planned Actions that require funding can generally be compared to Class 1 or Class 2 
budget projects. (Class 1 projects are those that must be done because the Base is out of 
compliance and therefore must be funded in the current fiscal year to correct the 
noncompliance situation or to remain in compliance in the current fiscal year. Class 2 
projects are those that should be funded in order to remain in compliance within the 
deadlines given for compliance.) Other Planned Actions are identified for implementation as 
funding and resources permit and can generally be compared to Class 3 projects (those that 
are not explicitly required by law but support natural resource management goals and 
objectives). 
 
Budget development and INRMP implementation are both continuing and interrelated 
processes. Natural resource funding requests should support the INRMP planned actions and 
vice versa. While not all natural resource related expenditures are identified within the 
INRMP (e.g., staff, supplies, overhead funding), all planned actions within the INRMP that 
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require funding should be incorporated into budget planning documentation (e.g., Program 
Objectives Memorandum and biannual budgets). As budgets are reevaluated and funding 
allocations change, so must INRMP planned actions, prioritizations, and implementation 
years be adjusted, reevaluated and possibly reprioritized. The tracking and monitoring of 
progress toward INRMP goals and objectives and the adaptive management of resources 
will require revisions/reprioritizations of INRMP planned actions and corresponding budget 
requests. 
 
Costs associated with the execution of Priority Planned Actions and Other Planned Actions 
required identification at the earliest practicable stage of a proposed action. The Base 
organization responsible for implementation of the action is responsible for budgeting for 
and funding the action. 
 
 
1.8 ORGANIZATION OF THE INRMP 
 
Chapter 1 presents background and introductory information. Described within this chapter 
are legal requirements, mandates, and authority to prepare the INRMP; DoD’s and Camp 
Pendleton’s philosophy on ecosystem management; and organizational roles and 
responsibilities for natural resource management; program funding approach; and review 
and update process for the ongoing INRMP process. 
 
Chapter 2 describes the location and mission of Camp Pendleton, existing and historic land 
uses, both military and nonmilitary, and land uses and conservation programs within the 
region surrounding the Base. Also presented within this chapter are the affects that regional 
issues have on Camp Pendleton.  
 
Chapter 3 provides Camp Pendleton’s natural resource baseline information, describing the 
physical, biological, and regulatory setting in which the Base currently operates. 
 
Chapters 4 and 5 provide an historic account of natural resource management at Camp 
Pendleton, current and planned program descriptions, goals and objectives, planned actions, 
and timelines, and the integration and enforcement mechanisms in place for natural 
resources management, public access, and natural resource related recreation.  
 
Throughout the INRMP, program goals, objectives, and planned actions are identified that 
have been established to help achieve Camp Pendleton’s natural resource management goals 
and fulfill needs established by drivers. Projects and planned actions are separated into 
Priority Planned Actions and Other Planned Actions. Priority Planned Actions are those 
projects and actions that Camp Pendleton has committed to accomplishing and/or are 
required by laws, regulations, or other agreement. The commitment of funding for Priority 
Planned Actions are driven by regulations or agreements and is not a commitment of Camp 
Pendleton to obligate funds prior to Congressional authorization. Other Planned Actions are 
those projects and actions that Camp Pendleton desires to accomplish, but due to restrictions 
and limitations on fiscal and personnel resources cannot commit to undertaking at this time. 
During semiannual reviews, Other Planned Actions will be reviewed to see if sufficient 
resources are available to allow them to be conducted. 



 
 
 
 
 

FIGURE  1-2.  Organizational Chart for AC/S Environmental Security, MCB Camp Pendleton.  
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CHAPTER 2 
 

MISSION, LAND USE, AND REGIONAL SETTING 
 
 
2.1 LOCATION AND MISSION 
 
2.1.1 Location 
 
Camp Pendleton occupies approximately 125,000 acres of largely undeveloped land, with 
approximately 17 miles of coastline, in northwestern San Diego County of southern California 
Figure 2-1. Camp Pendleton is situated between two major metropolitan areas: Los Angeles, 82 
miles to the north, and San Diego, 38 miles to the south. Nearby communities include 
Oceanside to the south, Fallbrook to the east, and San Clemente to the northwest. Camp 
Pendleton shares portions (approximately 8 miles) of its northern border with the San Mateo 
Wilderness Area of the Cleveland National Forest and its eastern border with the Fallbrook 
Naval Weapons Station. Aside from the Wilderness Area and the Naval Weapons Station 
(which are both largely undeveloped land), surrounding land use includes urban development, 
rural residential development, and agricultural farming and ranching. 
 
 
2.1.2 Military Mission 
 
The mission of Camp Pendleton is “to operate an amphibious training Base that promotes the 
combat readiness of operating forces by providing facilities, services, and support responsive 
to the needs of Marines, Sailors, and their families” (MCB Camp Pendleton 2002). Camp 
Pendleton is the Marine Corps’ premier amphibious training Base and its only west coast 
amphibious assault training center. The Base has been conducting air, sea, and ground assault 
training since World War II, providing a unique combination of natural and military resources 
for the training of Marines and other Department of Defense personnel. For almost 60 years, 
Camp Pendleton has served as one of the nation’s most important training bases and has 
contributed substantially to the success of our national security forces in conflicts and missions 
worldwide.  
 
Camp Pendleton is arguably one of the busiest DoD installations in the United States. 
Approximately 40-45,000 training events are scheduled at Camp Pendleton each year. These 
events range from small unit training to Regimental and Marine Expeditionary Brigade (MEB) 
exercises. Nearly 60,000 Service members train at Camp Pendleton every year. The Base 
provides training facilities for many active duty and reserve Marine, Navy, Army, Air Force, 
and National Guard units, as well as other national, state, and local agencies. 
 
The Base is the home to the First Marine Expeditionary Force (IMEF), the First Marine 
Division (1st MARDIV), First Force Service Support Group (1st FSSG), Marine Aircraft 
Group (MAG)-39 (an element of the Third Marine Aircraft Wing [MAW]), and many tenant 
units, including the Marine Corps Tactical Systems Support Activity (MCTSSA), Assault Craft 
Unit 5 (a U.S. Navy command), Naval Hospital Camp Pendleton, Naval Dental Clinic Camp 
Pendleton, the Field Hospital Operations and Training Command (a U.S. Navy command), an 
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Army Reserve Center and the Weapons and Field Training Battalion (an element of Marine 
Corps Recruit Depot, San Diego). Forces of the IMEF are continuously deployed worldwide to 
meet national security objectives as directed by the National Command Authority. 
 
To accomplish the national security mission, Marines and other Department of Defense 
personnel must be trained in all requirements for responding to national security threats. 
Training activities include, but are not limited to: amphibious landings, use of tracked vehicles, 
infantry and vehicle maneuvers, artillery and small arms firing, aerial weapons delivery, 
engineer support operations, logistics support, field combat service support, communications, 
airlift support for troops and weapons, equipment maintenance, and field medical treatment. 
Camp Pendleton units train with some of the most modern and sophisticated weapon systems 
and equipment available. Such technology is constantly evolving to stay ahead of weapon 
system advancements by threat forces. Continual training to maintain personnel/unit 
proficiency is a critical component of combat power and is the primary mission of the Base.  
 
Training on Base is supported by a wide range of Marine Corps and Department of Defense 
service support activities, including: an airfield and aviation landing areas, ammunition storage 
areas, radar and communication facilities, supply warehouses, motor vehicle storage and 
maintenance facilities, recreational activities, bachelor and family housing facilities, medical 
and dental services, military security, child and family care services, and fire fighting.  
 
 
2.2 HISTORIC LAND USE 
 
Historic land uses and regional growth over the past 200 years, have significantly influenced 
not only the physical appearance of Camp Pendleton and its environs, but also the ecological 
setting in which the Base finds itself today. Much of southern California’s biodiversity and its 
high degree of species endemism have been significantly impacted through historic land use 
and increasing human population and development.  
 
The land currently occupied by the Base has a long history of human presence (>10,000 years), 
from prehistoric peoples through Spanish colonials (1769-1821) and Mexican (1821-1848) and 
American ranchers (1848-1942). Cattle grazing and, later, crop cultivation continued in the 
region until the U.S. government purchased the land in 1942. It is thought that the early Native 
Americans regularly burned patches of land in order to clear them. While fire ignitions and 
burn frequency at Camp Pendleton are much higher today than at the time the military acquired 
the property, burn patterns may reflect prehistoric ones more closely than those resulting from 
fire suppression policies in southern California (Minnich 1983). 
 
During the Rancho period, agriculture and livestock were the economic base of the region. 
Former residents of Rancho Santa Margarita put the number of cattle grazed at “more than 
25,000 head” (Grayler, pers. comm. 1989) on about 82,500 acres. It is believed that sheep were 
introduced in the late 1800s. Subsequent owners of the property also used the land for grazing, 
and grazing leases continued after the military took over the property during World War II. 
Camp Pendleton was reputed to have the finest grazing land in southern California during the 
early 20th Century.  
 



�
���������

� �	
���
��

��
���	
��

� �����
���

��������
���������	������

���������

�������

�������������������������

�������
���	
���������������

����������

��

�������
������

���� ! 

�

�
��"�����
�#

!�$�����
���%��������
��
��
&'��(���
)

�
������*++,

����������	
������	
��������	����������	����

������	���
����	���������


�������	���	��������	���

-�������
���

����������	��������

 ��	!����	������	
��"	����	���������

#����	��������$
����

���
������	
��	
�




MCB & MCAS Camp Pendleton, California 

2-4 Chapter 2  Mission, Land Use and Regional Setting 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[This Page Intentionally Left Blank] 
 



  Integrated Natural Resources Management Plan [October 2001] 

 Chapter 2  Mission, Land Use and Regional Setting 2-5  

Grazing and farming activities were supported by El Camino Real, the old thoroughfare used 
by the missionaries that became Highway 101 and used to follow the Basilone Road alignment 
before it was moved closer to the coast. Infrastructure development included a railroad, which 
ran from San Diego to Oceanside, inland along the Santa Margarita River to Temecula, and 
connected to the transcontinental railroad at San Bernardino. The tracks were generally ten to 
thirty feet above the riverbed in the canyon. Thirty miles of track were washed out in 1884 and 
again in 1891. This route was then replaced by a more secure route along the coast. 
 
First established in the Las Flores/Las Pulgas basin in 1897, a bean farm covered 
approximately 1,980 acres by 1943. Other areas farmed on Camp Pendleton over the years 
include the Las Pulgas, San Mateo, and San Onofre valleys; Ysidora Basin; the Chappo area 
(now the Supply Depot and airfield); the coastal bench from Oceanside to San Onofre east and 
west of Interstate 5; and Stuart Mesa. At one time, farmed areas of the Base totaled around 
10,000 acres (Zedler et al. 1997). Stuart Mesa was “a mixture of hog wallows and dune sand in 
1938” (AC/S ES historical files). Coastal farms were un-irrigated, as were parts of the San 
Onofre and Las Flores areas. Irrigated farms included Ysidora Basin, Stuart Mesa, San Mateo, 
and parts of San Onofre. Truck farming started in the San Onofre valley in 1925. The 
Cristianitos area was first leased in 1948, and the Talega area was farmed until 1953. A 3,000-
acre guayule (Parthenium argentatum) “Emergency Rubber Project” was in place that included 
most of the coastal bench lands north of Horno Canyon. Other historical crops included 
lemons, nursery stock, dry-land farmed lima beans, tomatoes, strawberries, sweet corn, barley, 
bulbs, and several types of vegetables, vegetable seed, flowers, and potatoes for the California 
Potato Experiment Station. In 1944 and 1945, the Base tried to cancel agricultural leases, but 
gave up after a general protest. It was decided that the “agricultural economy of the entire U.S. 
would have been affected,” particularly because of vegetable seed and poinsettia production. 
 
In 1942, the Department of the Navy purchased 130,000 of the 181,000 total acres of the 
Rancho Santa Margarita y Las Flores property and converted these lands into a military 
training center for World War II. Later that year, President Franklin D. Roosevelt named the 
Base in honor of Major General Joseph H. Pendleton. By 1946, Camp Pendleton had become 
the headquarters for all Marine Corps activities on the west coast. Over the past 60 years, 
nearly 5,000 acres has been disposed of by the DoD, resulting in Camp Pendleton’s current 
size of approximately 125,000 acres.  
 
Camp Pendleton is the Marine Corps’ only amphibious training base on the west coast and has 
been, is, and will continue to be responsible for the training and deployment of Marines 
throughout the Pacific Region. For nearly 60 years, the Base has provided a unique 
combination of natural and military resources for training Marines in every conflict since 
World War II, contributing substantially to the success of national security objectives around 
the world.  
 
On August 7, 1942, the United States government landed Marines on Guadalcanal, as the first 
major American offensive of World War II. Camp Pendleton’s top priority became training 
Marines in amphibious assault landings. After the assault on Tarawa in 1943, amphibious 
training and facilities to support these activities increased ten-fold. From that point forward, 
thousands more Marines were trained for the Pacific Theater at Camp Pendleton during World 
War II, including the Third, Fourth, and Fifth Marine Divisions. On February 19, 1945 more 
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than 70,000 combat-ready Marines from 880 ships, most of them from Camp Pendleton, 
assaulted the beaches of Iwo Jima.  
 
The First Marine Division left Camp Pendleton in 1950 to reinforce the Pusan perimeter in 
Korea, after a June 25, 1950 invasion of South Korea by eight divisions of the North Korean 
People’s Army. An amphibious assault landing at Inchon followed on September 15, 1950 and 
at Chosin Reservoir, seven divisions of the Chinese Communist Army engaged Marines in a 
failed attempt to prevent them from leaving. In all, more than 200,000 Marines were trained at 
Camp Pendleton for service during the Korean Conflict. Development around the Base 
expanded as a result of this Conflict, with $20 million spent on expanding existing facilities 
and constructing new ones at Camp Horno and the tank park at Las Flores.  
 
In Vietnam, Marines were providing assistance as early as 1962. In 1965, the 7th Marine 
Regiment saw the first major American engagements during Operations STARLITE and 
PIRANHA. By June 1966, the entire 1st Marine Division had left Camp Pendleton and was in 
action in Vietnam. For more than ten years, tens of thousands of Marines were trained at Camp 
Pendleton and sent to war in Vietnam. Development across the Base continued from 1958 
through the mid-1970s, as Vietnam became a priority for Camp Pendleton.  
 
Again, in August 1990, Marines from Camp Pendleton were among the first sent overseas. 
This time by President George Bush to assist in the defense of Saudi Arabia. Then, in February 
1991, the 1st Marine Division supported by the 3d MAW and 1st FSSG was called upon to 
initiate the attack to retake and liberate Kuwait from the occupying Iraqi Army. 
 
In more recent times, military operations, other than war, have increased in frequency and 
Camp Pendleton Marines have been increasingly called upon to assist in these missions, 
including Operation INTERFET in East Timor, and Operation ALLIED FORCE in Kosovo. As 
stated in the USMC’s Strategy 21 doctrine, “Whether winning our Nation’s battles or reducing 
human suffering due to man-made or natural disasters, the Marines unique qualities offer the 
Nation an unparalleled ability to respond to threats or crises, influence world peace, and 
promote peace and stability.” 
 
 
2.3 CURRENT LAND USE  
 
A variety of land uses occur at Camp Pendleton, however, the priority of Camp Pendleton is 
and will continue to be military training and support of that military training. While some 
locations support only one type of activity (e.g., agricultural row crops and dud-producing 
impact areas), many areas on Base support multiple activities. The following categories 
illustrate the general locations and predominate types of land uses on Base (Figure 2-2): 
military training and training support facilities, Base infrastructure and mission support 
(including cantonment and recreational facilities), and real estate agreements and leaseholders.  
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2.3.1 Military Training and Training Support Facilities 
 
Although the combat training environment, weapons, and tactics have changed over the years, 
Camp Pendleton’s purpose has remained constant: it is first and foremost a training base, 
designed to mold young men and women into the country’s finest fighting force. As a training 
base, Camp Pendleton must maintain its ability to provide ready, capable Marines in the right 
place, at the right time, and with the right training in order to excel in the uncertain challenges 
of the future. 
 
Camp Pendleton actions are guided by the Commandant of the Marine Corps’: “[Bases and 
stations] provide the means by which we develop, train and maintain a modern force that is 
prepared to win our Nation’s battles. Installations are the platform from which we project 
expeditionary power by deploying and sustaining Marine Air-Ground Task Forces. They will 
continue to grow in importance as we fully implement our future doctrine and the ‘reach back’ 
requirements it demands.” The following statement captures the sentiments of the 
Commandant regarding the future of training for the Marine Corps at Camp Pendleton: 
“Increased home training, combined with decreased overseas training, equals more training 
projected for Camp Pendleton.” The Commandant further emphasized, “Without [Camp 
Pendleton], there is no place to live and no place to train” (Commanders Encroachment Brief, 
December 2000). Future warfighting guidance from the Commandant also captures the essence 
of natural resource management issues facing the Commanding General at Camp Pendleton: 
“Emerging warfighting concepts, plus [Base Realignment and Closure] impacts, and more 
home training, means Camp Pendleton is busy, and going to get busier, and this creates a 
dilemma for the Base CG.” Regardless of the difficulties faced by Camp Pendleton, the Base 
must ensure that Marines, individually and as a unit, are ready to answer the Nation’s call, 
anytime, anywhere. 
 
Marines are required to be trained in all U.S. Marine Corps mandated requirements and to be 
combat ready for global deployment in pursuit of mandated national security missions. 
Training activities must include, but are not limited to: amphibious landings, use of tracked 
vehicles, personnel maneuvers, artillery and small arms firing, aerial weapons delivery, 
engineer support operations, logistics support, field combat service support, communications, 
airlift support (re-supply) of troops and weapons, equipment maintenance, and field medical 
treatment. Appendix I identifies Mission Essential Task Lists (METLs) for several of the 
tenant units of the Base.  
 
Camp Pendleton provides training facilities for many active duty and reserve Marine, Navy, 
Army, Air Force, and National Guard units, as well as other national, state, and local agencies. 
Camp Pendleton’s population can reach 90,000 people daily. Nearly 60,000 personnel train at 
Camp Pendleton every year, with 35,000 service members actually assigned to Camp 
Pendleton. 
 
Camp Pendleton is most heavily used by and structured to support the IMEF. The IMEF is the 
command element for the 1st MARDIV, 1st FSSG, and 3d MAW. The latter is headquartered 
at MCAS Miramar. One of 3rd MAW’s four Aircraft Groups, MAG-39, a helicopter Group, is 
based at MCAS Camp Pendleton. Forces of the IMEF are continuously deployed worldwide to 
meet national security objectives as directed by the National Command Authority. The Base 
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also supports several specialized schools, Headquarters and Support Battalion, Security 
Battalion, Assault Amphibious Schools Battalion, and a Reserve Support Unit. Camp 
Pendleton’s training ranges are heavily used not only by active Marine and Navy units, but also 
by reserve Marines, Army National Guard, local community law enforcement agencies, and 
private research firms for weapons testing.  
 
 
2.3.1.1 MANEUVER TRAINING 
 
Camp Pendleton’s use of more than 200 square miles of land space for training includes 31 
training areas, a Central Impact Area (CIA) of more than 32,000 acres, more than 100 live-fire 
facilities, 4 amphibious assault landing beaches, and Special Use Airspace.  
 
 
Amphibious Operations 
 
The Base is situated next to a variety of offshore ocean training areas that extend Camp 
Pendleton’s operational capabilities. The waters immediately west of the Base, known as the 
Camp Pendleton Amphibious Assault Area (CPAAA), contain 294 square miles of amphibious 
assault training and maneuvering areas, including the seaward portion of restricted airspace 
area R-2503A. The CPAAA includes an area dedicated to Landing Craft Air Cushion (LCAC) 
training and operations, as well as the Camp Pendleton Amphibious Vehicle Area. No live 
ordnance is utilized within the CPAAA during amphibious training operations except those 
operations that take place within the seaward portion of R-2503A; however, extensive Naval 
surface, subsurface, and aviation operations take place during such training evolutions. The 
ocean bottom is designated as the “floor” of the CPAAA while the “ceiling” is considered to be 
700 feet mean sea level (MSL), except that portion that lies within R-2503A which extends to 
2,000 feet MSL (Figure 2-3). 
 
Although Camp Pendleton also has more than 17 miles of coastline, less than 10 miles of those 
are normally available for training activities, and only at four amphibious landing beaches 
(Red, Green, White, and Blue beaches). In addition, there are 11 ingress points under the 
Interstate 5, railroad, and utility line (e.g., energy and telephone) easement corridors that run 
parallel to the coastline and allow access to inland training areas of the Base. However, only 
one of these ingress points (underpasses) is capable of supporting use by all military vehicles, 
equipment, and personnel, including tanks and other amphibious assault equipment. Other 
physical constraints to amphibious training exercises include terrain (bluffs), other existing 
leases and easements (San Onofre Nuclear Generating Station, San Diego Gas & Electric, etc.) 
and a variety of environmental constraints that include species and habitats, wetlands, nesting 
sites, and archaeological resources. Each of these constraints restricts military and support 
activities on Camp Pendleton’s beaches during amphibious landings, particularly for larger 
exercises such as Kernel Blitz, severely degrading Camp Pendleton’s military readiness 
capability. 
 
The majority of amphibious assault training activity occurs at Red Beach. Other amphibious 
assault training can take place at Green, White, and Blue Beaches; however, each of these has 
environmental and physical limitations that reduce effectiveness for ingress opportunities. Of  
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the five amphibious landing beaches, Red Beach has the least amount of environmental and 
physical constraint to training activities. 
 
 
Maneuver Corridors 
 
Proficiency with the variety of military weapons and hardware used by Marines stationed at 
Camp Pendleton is crucial to the readiness of the Marine Corps and the military training 
mission of the Base. A key to developing weapons proficiency is ready access to the various 
firing ranges spread across the Base’s interior, particularly those firing positions located around 
the perimeter of the Central Impact Area. One of the primary components of accessing interior 
ranges is the availability of inland transit routes, called “maneuver corridors” Figure 2-4. These 
maneuver corridors represent key locations where movement of military personnel, equipment 
and vehicles is facilitated, or at least relatively unrestricted by either terrain, vegetation, man-
made constraints (e.g., buildings and developed areas) and/or rigid environmental regulations 
(e.g., designated Critical Habitat, sensitive species and archaeological locations, wetlands, etc.) 
 
 
Training Areas 
 
Camp Pendleton’s 31 training areas and open space lands facilitate the intensive training 
mandated by Marines to acquire a full range of basic and advanced combat readiness skills, 
weapons proficiency, and leadership skills. The Base’s natural resources are unique and 
irreplaceable to the Marine Corps because they combine over 17 miles of coastline and 
extensive, diverse inland training areas. Camp Pendleton is the only West Coast Marine Corps 
facility where amphibious training operations can be combined with elements of Marine 
aviation and other supporting combat arms to develop, evaluate, and exercise Marine Corps 
combat doctrine to the fullest extent. 
 
Inland training areas consists of nearly 114,000 acres of live-fire ranges, impact areas, and 
training areas. Camp Pendleton’s 31 training areas and ranges are designed to facilitate all 
phases of combat readiness training - from individual basic warrior (small arms) training to 
larger company/battalion sized training operations. Even larger live-fire combined arms 
training evolutions that include the use of artillery and Close Air Support are conducted aboard 
the Base. 
 
The uniqueness and variety of Camp Pendleton’s topography, combined with its contiguous 
offshore amphibious training areas, its live fire ranges, and its protective restricted airspace, 
offer maximum flexibility for establishing realistic combat training scenarios. This capability 
to remain flexible is essential. Camp Pendleton is truly the only complete amphibious training 
facility in the Pacific region and a precious national asset to be preserved. 
 
 
2.3.1.2 IMPACT AREAS  
 
Impact areas on Camp Pendleton have been specifically designated for the receipt of live-fire 
ordnance (projectiles and explosives) and serve as targeting areas for associated live fire 
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exercises for the various weapons used in training. Locations designated as impact areas cover 
approximately 33,200 acres of Camp Pendleton. Of this amount, nearly 4,200 acres (including 
the Range 409 impact area and Firing Ranges 312A, 313A, and 403) overlaps with the training 
area acreage provided above. Impact areas on Camp Pendleton are classified as either dud-
producing or non dud -producing (Figure 2-4).  
 
Dud-producing impact areas support the delivery of ground-to-ground and air-to-ground 
ordnance and may contain unexploded (dud) ordnance. Dud-producing impact areas include 
the Quebec, Whiskey, and Zulu impact areas, often referred to collectively as the Central 
Impact Area. The CIA contains most of live-fire ranges on Base and, as such, is bordered on all 
sides by safety zones and the remaining maneuver and training ranges. 
 
Including safety zones and the Jardine Canyon area between Quebec and Whiskey/Zulu, the 
Central Impact Area totals over 29,000 acres. No maneuver activities are conducted within the 
CIA. Access to dud-producing impact areas is tightly controlled for safety reasons. Wildfire in 
these areas is not normally suppressed due to safety concerns. Firebreaks are used to contain 
wildfires in dud-producing impact areas. 
 
Non dud-producing impact areas, referred to collectively as “secondary impact areas,” support 
training activities that utilize small arms firing and the use of non dud-producing ordnance in 
live fire exercises. Secondary impact areas are scattered across the Base and include Edson 
Range, X-Ray Impact Area, 409 Impact Area, and Firing Ranges 312A (currently inactive), 
313A (currently inactive), and 403 located within the Juliett Training Area (Figure 2-4). Upon 
request, maneuver activities may be conducted within secondary impact areas.  
 
 
2.3.1.3 TRAINING SUPPORT FACILITIES 
 
Camp Pendleton has numerous training related facilities to support the diverse sea, and land 
based training. These facilities range from combat training towns and rappel towers to 
designated areas for the use of live fire, explosives, and other potentially hazardous training. 
Training facilities in support of aviation operations are discussed in Section 2.3.1.4 below. 
 
 
Live Fire, Explosives, Blanks, Pyrotechnics, Smoke, Chemical Munitions, and Lasers 
 
Live fire is defined to include the use of weapons or weapon systems that produce projectiles 
(e.g., small arms, artillery, aviation ordnance, and other dud- and non dud-producing 
ordnance). For ease of coverage in this document, live fire does not include explosives, 
pyrotechnics, and other incendiary devices.  
 
Training operations which involve the use of live fire are restricted to the following six types 
of locations across the Base (Figure 2-4): impact areas (described above); live fire facilities, 
including ranges, Artillery Firing Areas (AFAs), Mortar Positions (MPs), and Mortar Firing 
Areas (MFAs); and Live Fire And Maneuver (LFAM) areas. The Base currently operates 
nearly 100 live fire facilities and 12 LFAM areas. 
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A live fire range is a designated area equipped with a variety of targets and monitoring/scoring 
devices for live fire training. Live fire ranges are designed to accommodate a broad spectrum 
of weapons including pistols, rifles, machine guns, mortars, antitank assault weapons, 
grenades, missiles, and artillery. These include man-portable weapons, vehicle-mounted 
weapons systems, and rotary and fixed wing aircraft systems. Ranges are designed to provide 
combat conditions and scenarios to train personnel as well as test the capabilities of weapon 
systems. Live fire ranges must be continuously upgraded to keep pace with evolving 
technology. With few exceptions, the firing ranges are located within and along the perimeter 
of the central and secondary impact areas. 
 
AFAs, MPs, and MFAs are designated locations for the firing of inert and explosive artillery 
and mortar ammunition into the impact areas. The Base currently has 45 AFAs and 7 MPs. 
Twelve MFA sites are proposed within the periphery of the Central Impact Area. AFAs are 
fairly large and relatively flat areas, usually free of brush and shrubs. MPs are similar, but 
much smaller in area. The proposed MFA sites are generally larger than MPs and are for 
simulating emergency suppression tactics. Specially designated AFAs are also used in 
conjunction with live fire operations by wheeled and tracked assault vehicles. AFA or MP 
training includes the burning of unused powder and charges. This is generally conducted in 
trenches and in accordance with the Range and Training Regulations, equipment technical 
manuals and operation manuals. There are six nonfiring AFAs on Base, called Reconnaissance, 
Selection, Occupation of Positions (RSOPs) that are used for AFA types of training without 
live fire. RSOPs are also included in Figure 2-4 as they receive the similar types of training 
related impacts (less the firing noise and associated impacts) as AFAs. 
 
With few exceptions, MPs are located within and along the perimeter of the central and 
secondary impact areas; the AFAs, RSOPs, and LFAM areas are located in training areas 
throughout the Base.  
 
Live Fire and Maneuver activities are field training exercises that practice the coordination of 
infantry, vehicle, flight operations, and combat service support operations during various 
offensive assault and attack scenarios. LFAM operations enable personnel to experience 
realistic simulations of combat scenarios. Twelve specific locations on Base designated for 
LFAM operations (Figure 2-4): 
 

• D700 occupies an area that overlaps portions of several training areas, including India, 
Kilo One, Kilo Two, and the CIA buffer. This LFAM site has been selected to 
accommodate battalion sized or larger units in mobile assaults scenarios that integrate 
infantry, aviation, mechanized, and motorized units with direct live fire and supporting 
arms live fire. 

 
• D701 occurs primarily within the X-Ray Impact Area. This LFAM site has been 

selected to integrate battalion sized or larger infantry and mechanized, aviation, and 
motorized assault units with scenarios that include minefield breaching operations and 
both direct live fire and supporting arms live fire. 

 
• D702 occupies a small canyon situated in overlapping portions of three training areas: 

Papa One, Two, and Three. This LFAM has been selected to integrate company and 
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platoon sized or smaller infantry assault units with live fire and maneuver scenarios that 
include use of both direct live fire and supporting arms live fire. 

 
• D703 primarily occupies lands within the CIA, northeast of Basilone Rd. across from 

the ASP facility, including a portion of AFA#10. This LFAM has been selected to 
integrate company and platoon sized or smaller infantry assault units within live fire 
and maneuver scenarios that include both direct live fire and supporting arms live fire. 

 
• D704 occupies an area that lies exclusively within the Tango training area, overlapping 

with a portion of AFA#14, east of I-5. This LFAM has been selected to integrate 
company and platoon sized infantry maneuver activities within scenarios that include 
direct live fire. This LFAM will also integrate mechanized unsupported live fire and 
maneuver attacks. 

 
• D705 occupies a portion of Horno Canyon that includes parts of several training areas: 

Papa Two, and Romeo One and Two. This LFAM site has been selected to 
accommodate company and platoon sized mobile assault scenarios that integrate both 
mechanized and motorized units in live fire offensive attacks. 

 
• D706 is primarily situated within a portion of the Quebec Impact area but also includes 

portions of the Bravo One and Yankee training areas. This LFAM site has been selected 
to support platoon sized or smaller infantry assault units within a live fire ambush 
scenario. 

 
• D707 is exclusively situated within the CIA, near Jardine Canyon. This LFAM site has 

been selected to support squad sized infantry units within an offensive range live fire 
scenario. 

 
• D708 is primarily situated along a hillside overlooking the south fork of San Onofre 

Canyon, east of the 52 Area, near Jardine Canyon. This LFAM site has been selected to 
support squad sized infantry units conducting live fire assault scenarios. 

 
• D709 is primarily situated along the drainage within the north fork of San Onofre 

Canyon, east of Jardine Canyon. This LFAM site has been selected to support aerial 
assaults on a mechanized enemy column using anti-armor weapons systems. 

 
• D710 occupies a larger region of the northern part of the Base, overlapping portions of 

several training areas: Bravo One, Charlie, Yankee, Quebec Impact Area, and the 
northernmost reaches of the CIA, including Jardine Canyon. This LFAM site is 
designated as Live Fire And Maneuver Area #4 and has been selected to accommodate 
company and platoon sized units in mobile assault scenarios that integrate infantry, 
units with direct fire, and aerial support live fire, including the use of ordnance. 

 
• D711 is primarily situated along the eastern margin of the CIA, adjacent to Echo 

Training Area, but also includes portions of the Whiskey-Zulu Impact Areas and its 
adjoining buffer zone. This LFAM site has been selected to support company sized 
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units in helicopter insertion of heavy weapons and coordinated live fire attacks in an 
offensive scenario. 

 
Except for hand grenade training, use of explosives are limited to demolition training and to 
simulate battlefield conditions. Typical explosive devices involve trinitrotoluene (TNT), C4, 
shape charges, 1700-pound line charges, and demolition equipment. Demolition and explosives 
training involving ¼-pound blocks of TNT and C4 or smaller may be used on all ranges and 
training areas (or wherever a unit commander believes is safe, so long as usage complies with 
the fire danger rating and Base Order restrictions). Larger charges are permitted on ranges 219, 
401, and 600 but require proper approvals for use on any other range or training area. Hand 
grenade training is restricted to ranges 109, 202, 307, and 503. 
 
Blanks are non-projectile producing rounds that may be used with an array of small arms to 
simulate weapons firing without the safety risks involved with the use of live ammunition. 
Blanks may be used basewide in all training areas, so long as usage complies with the fire 
danger rating and Base Order restrictions. 
 
Pyrotechnics are devices that create smoke and/or light for signaling or illumination (e.g., 
flares or smoke grenades) or for simulating battlefield conditions. Some devices are designed 
to produce smoke for targeting or for “self-screening” that are not typically considered 
pyrotechnics (e.g., white phosphorous, used largely for targeting, is not considered a 
pyrotechnic in the Range and Training Regulations manual). Pyrotechnics and smoke 
producing devices are permitted in training areas throughout the Base, so long as usage 
complies with the fire danger rating and Base Order restrictions. 
 
Chemical munitions used during infantry training refer almost exclusively to nontoxic tear gas 
(chlorobenzylamalonoitrile), which is used in designated nuclear, biological, and chemical 
(NBC) chambers, in Combat Training Towns, the Military Operations in Urban Terrain 
(MOUT), and throughout training areas in general (Figure 2-4).  
 
Camp Pendleton has been certified for the use of a variety of man-portable, vehicle-mounted, 
and airborne laser targeting systems generally employed in target designation in ranges and 
impact areas. Laser systems may be operated only from observation posts and live fire ranges 
as specified in the Range and Training Regulations (paragraph 8005). 
 
 
Obstacle Courses, Rappelling, Urban Terrain, etc.  
 
The Base has a variety of facilities for ground based training exercises (Figure 2-4). These 
include, but are not limited to: two Combat Training Towns (CTTs, one each in Kilo Two and 
Alfa Two training areas), one MOUT (in X-Ray impact area), 19 obstacle courses, the Crucible 
course, 3 rappel towers, aircraft mock-ups (Hulks), and two heavy equipment training sites 
(discrete locations for bulldozer, etc. training). 
 
The CTTs and the MOUT are facilities that simulate developed areas for urban terrain training 
and consist of one and two story concrete block and wood buildings to simulate infiltration, 
patrolling of built-up areas, building searches, etc. The 25 Area CTT (in Kilo Two), 52 Area 
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CTT (in Alfa Two), and the MOUT occupy approximately 62, 48, and 312 acres respectively 
(acreage estimates include ruderal land surrounding the facilities). Training conducted in the 52 
Area CTT employs only small arms blanks and smoke grenades, whereas the combat scenario 
at the 25 Area CTT is further enhanced by the use of simulated artillery and machine gun fire 
(from propane cannons), tear gas, additional smoke devices, and pyrotechnics. In addition to 
the kinds of activities conducted at the CTTs, training at the MOUT involves detonation of 
¼-pound TNT charges and use of six live fire stations situated at Range 131, all located within 
the X-Ray Impact Area.  
 
 
2.3.1.4 AVIATION OPERATIONS 
 
Camp Pendleton’s Special Use Airspace includes military operations areas, a controlled firing 
area, and restricted airspace established to support military training and ground weapons firing 
per agreement with the Federal Aviation Administration (FAA). This Special Use Airspace is 
approved for military use from 6:00 AM to midnight, seven days a week, year around 
(Figure 2-5). 
 
Special Use Airspace was established over Camp Pendleton to segregate hazardous military air 
operations and ground firing activities from nonparticipating civil aviation operations. The 
restricted airspace overlies most of the Base’s landmass, including all of its inland training 
ranges. As many as five unlawful intrusions into Camp Pendleton’s airspace occur each month 
from private civilian aircraft, raising the potential for collision. MCAS Camp Pendleton, with 
eight helicopter squadrons, 180 aircraft, and over 148,000 flight operations annually on a 
single runway, is the busiest helicopter airstrip in the Marine Corps (at peak periods, a military 
aircraft, usually a helicopter, takes off or lands at MCAS Camp Pendleton within the R2503-B 
airspace every two minutes). Adding to the situation, the commercial airway (V-23) located 
just off the coast from Camp Pendleton is considered the busiest in southern California. At 
peak periods, a commercial aircraft operates in this airspace every two minutes, as well. This 
situation has led the FAA to designated Camp Pendleton as a “High Midair Potential” area.  
 
Commercial air traffic from the 40 airports within a 60-mile radius of Camp Pendleton 
severely degrades aviation training and adversely affects overall military readiness at Camp 
Pendleton. Requirements exist for expanding restricted airspace to support new warfighting 
tactics and equipment (e.g., MV-22 Osprey, multiple rocket artillery system, etc.).  
 
Nearly 4,000 personnel and 180 rotary wing aircraft are stationed at MCAS Camp Pendleton. 
Rotary wing aircraft participating in flight operations on Base include the Huey (UH-1), Cobra 
(AH-1W), Sea Knight (CH-46E), Super Stallion (CH-53E), and Sea Stallion (CH/RH-53D). 
Additionally, rotary wing aircraft from Marine Corps Air Station Miramar and local Navy 
installations and ships, Coast Guard stations, the Air Force Bases, and Army facilities utilize 
the Central Impact Area and the various landing areas located across the Base.  
 
Rotary wing operations include: ordnance delivery (e.g., rockets, gunnery), air-launched anti-
armor missile training, night vision goggle training, parachute drops of supplies and personnel, 
vertical replenishment (VERTREP), from ship-to-shore and shore-to-ship operations, external 
load training, door gunner training, Low Altitude Antiaircraft Defense (LAAD) training, and  
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Terrain Flight (TERF) route operations (Figure 2-5). Rotary wing training operations typically 
utilize aviation overflight zones (Figure 2-5) and five live fire ranges located in the dedicated 
impact areas of the Base. Helicopters also use the door gunner ranges (Door Gunner #1 and 
Door Gunner #2 ranges) located adjacent to Case Springs, which involves firing machine guns 
into the Whiskey impact area. Takeoffs and landings are conducted primarily from established 
landing zones (LZs), Confined Area Landing (CAL) sites, Vertical/Short Take Off and 
Landing (V/STOL) pads, the Helicopter Outlying Landing Field (HOLF) and simulated 
amphibious assault ship flight decks (LHA Pads) (Figure 2-6). However, helicopters may take 
off and land virtually anywhere within training areas, as required by individual training 
scenarios. 
 
Rotary wing flight operations are typically conducted 100-700 feet above ground level (AGL), 
depending upon the training scenario and the number of aircraft involved. TERF routes afford 
aircraft low altitude (50-100 ft AGL) navigation training through passes, canyons, flat terrain, 
and along rivers. Aviation live fire training events are restricted to the  
dedicated impact areas. Aviation operations, fixed and rotary wing occur year-round at the 
Bases various aviation facilities. 
 
The Base recently completed construction of the HOLF (Phase 1) at Range 313A. This facility 
became operational August 2000 and supports night vision goggle operations, increased 
helicopter training efficiency (e.g., by providing both grass strip and hard surface runways for 
skid-mounted, as well as wheeled helicopters), and enhances combat readiness for helicopter 
squadrons (Ogden 1998).  
 
At present, no fixed wing aircraft are permanently stationed at MCAS Camp Pendleton. Fixed 
wing turbo prop and jet aircraft from MCAS Miramar and other local military facilities, 
however, use the Central Impact Area and the various landing areas located across the Base. 
Fixed wing aircraft participating in flight operations on Base include the Harrier (AV-8), 
Thunderbolt (A-10), Hornet (F/A-18), Tomcat (F-14), Viking (S-3), Orion (P-3), Hercules 
(C-130), Star Lifter (C-141), Greyhound (C-2), and numerous aircraft of civilian 
design/manufacture. 
 
Flight operations involving fixed wing aircraft include: Close Air Support (CAS), command 
and control, air reconnaissance, transport of troops and equipment, parachute operations for the 
deployment of personnel and equipment, vertical and short take off and landings, and LAAD 
training. Fixed wing ground support aircraft, with the exception of AV-8Bs, confine their take 
off and landing operations to the air station. AV-8Bs can perform takeoffs and landings at the 
V/STOL pad located south of Red Beach, the LHA pad in the Tango Area, the V/STOL Two 
pad in the Oscar Two Area, and the designated Road Operations area on old Highway 101 east 
of I-5 in the Tango area (Figure 2-6). Parachute operations occur within designated Drop Zones 
(Figure 2-6. Fighter and attack aircraft conduct CAS activities with live and inert ordnance in 
the Zulu Impact Area located in the center of the Base (Figure 2-6). Simulated CAS in support 
of ground maneuver operations may occur within all training areas. 
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2.3.2 Base Infrastructure and Mission Support 
 
Camp Pendleton’s military training mission is sustained by a wide range of mission support 
activities and facilities. Similar to local municipalities, the Base provides Marines, Sailors, and 
their families with support facilities and services, including housing, water and sewage service, 
solid waste disposal, medical and dental services, schools, child care, employment assistance, 
and recreation opportunities. The importance of providing this support in close proximity to 
training areas cannot be understated. 
 
The Base is home to as many as 41,000 residents: 18,000 single service members, 6,000 
married service members, and another 17,000 family members. In addition, almost 10,000 
civilian workers (e.g., San Onofre Nuclear Generating Station, DoD, State Parks, etc. 
personnel) transition on and off Base each day. 
 
Camp Pendleton currently has more than 5,000 buildings and structures, 500 miles of roads, 
and nearly 1,000 miles of utility lines basewide (Figure 2-7). The estimated current value of 
land and physical assets is over $2.9 billion, not including military hardware and personnel. 
These assets are located on approximately 10,000 acres (cantonment areas) scattered across the 
Base in pockets of development. Much of the infrastructure development of Camp Pendleton 
over its nearly 60 year history has occurred on lands previously disturbed by cattle ranching 
and farming activities that covered approximately 82,500 acres of the former Rancho Santa 
Margarita y Las Flores. 
 
 
2.3.2.1 CANTONMENT AREAS 
 
Cantonment areas are portions of the Base that generally contain infrastructure development 
(Figure 2-2), including more than 5,000 buildings and other permanent structures. Cantonment 
areas are designated on Base maps, however, some portions of designated cantonment areas 
contain open space and may be used for training, recreation, etc. Likewise, designated training 
areas may contain some buildings and infrastructure development. Areas designated as 
cantonment total approximately 10,800 acres. Sometimes included in the acreage designated as 
cantonment are a cultural resource area (Estancia de las Flores) and/or the golf course, adding 
180 acres and 380 acres, respectively, to the cantonment total. Actual developed areas on Base, 
not including roads, are estimated to total 9,800 acres.  
 
Seven separate cantonment areas for infantry and artillery regiments and schools are located 
along Basilone and San Mateo Roads, namely San Mateo, San Onofre, Horno, Las Pulgas, 
Margarita, Vado Del Rio, and Talega. Two cantonment areas, Las Flores and Edson Range, are 
located on the coastal plain east of I-5 and three other cantonment areas, Del Mar, MCTSSA, 
and Assault Craft Unit 5 are located on the coastal plain west of I-5. 
 
The largest concentration of development is in the southeastern corner of the Base, close to 
Fallbrook and San Luis Rey gate, where major community support facilities and four family 
housing areas are located. The U.S. Naval Hospital, another family housing area, Chappo 
industrial area, and MCAS Camp Pendleton lie in the Santa Margarita River valley. 
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The second largest concentration of development occurs in the southwestern corner of the 
Base. Wire Mountain, the largest family housing area, is located just east of I-5 at the 
Oceanside Gate. The Del Mar boat basin and additional family housing lie to the west of I-5. A 
large family housing community (1,166 units), Stuart Mesa housing, is south of Edson Range. 
Another family housing area and a shopping center are located near the San Onofre gate at the 
northwestern corner of the Base. The San Mateo Point family housing area contains 76 
attached residential units.  
 
 
2.3.2.2 RECREATION AREAS 
 
The Base recreation program provides a variety of recreational opportunities to Base patrons, 
including members of the public. Chapter 5 identifies the locations of recreational 
opportunities on Base, as well as the extent of public access for the purpose of fish- and 
wildlife-oriented recreation/education. Many recreational activities occur in cantonment areas 
(e.g., fitness centers, bowling, and cinemas), on roads or trails (jogging, bicycling), or training 
areas (hunting, camping). Few areas on Base are dedicated solely for recreational purposes. 
These are the equestrian facilities (stables, rodeo grounds, horse pastures [1,309 and 123 
acres]) and the golf course (380 acres). Although primary purpose of Lake O’Neill is as an 
aquifer recharge, the lake also provides recreational opportunities for fishing, camping, 
boating, and the like. Even the State Park is not solely devoted to recreational usage as it is also 
available for training operations with prior coordination. 
 
 
2.3.2.3 ROADS, TRAILS, FIREBREAKS, ETC.  
 
Primary and secondary roads, parking lots, and culverts are widely distributed across the Base 
(Figure 2-7). Primary roads consist of paved and improved roads, while secondary roads are 
dirt roads with decomposing granite, gravel, or shale as a surface covering. Approximately 103 
secondary roads exist. The Base has more than 500 miles of roadways. In addition, the Base 
has established an extensive network of 85 firebreaks and 1 fuel break (MCB Camp Pendleton 
1998), totaling nearly 1,300 acres and covering approximately 186 linear miles. A firebreak is 
any natural or constructed barrier bladed or disked to bare earth and used to segregate, stop, 
and control the spread of fire. A fuelbreak is a natural or constructed barrier that includes 
mowed or modified vegetation and is used to segregate, slow, and control the spread of fire or 
provide a control line from which to work. Fuelbreaks are wider than firebreaks and are not 
designed to completely stop a fire like a firebreak; rather fuelbreaks allow more time for the 
fire’s heat to dissipate before reaching the firefighter. 
 
 
2.3.2.4 BORROW SITES, LANDFILLS, AND WOOD YARD 
 
The Base Facilities Maintenance Division operates 6 active borrow sites (Figure 2-7): 20 Area 
Shale Pit, 62 Area Shale Pit, Stuart Mesa Borrow Site, 22 Area Chappo Site, Three Mile 
Concrete/Asphalt Site, and the Three Mile Decomposed Granite Pit. An additional 4 borrow 
sites are inactive: the Piedra de Lumber Shale Pit and the River Road, 14 Area, and One Mile 
Decomposed Granite Pits. Borrow sites are used at various times for excavation of fill material 
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for construction projects and maintenance actions, such as the extraction of shale material for 
use in resurfacing and repairing secondary roadways and unpaved parking lots.  
 
Camp Pendleton also operates and maintains two active landfills for the acceptance, disposal, 
and daily capping of non-regulated solid waste generated on Base (Figure 2-7): the Las Pulgas 
and San Onofre landfills. A third landfill site, the Box Canyon Landfill, is currently inactive 
and is in process of final cap and closure. 
 
The wood yard is a central staging area for woody debris (e.g., tree stumps, logs, limbs), not to 
include leaf matter, green waste, or lumber/scrap wood. The woody debris within the wood 
yard is generated from maintenance and construction projects and provides a source of 
firewood for military personnel.  
 
 
2.3.2.5 UTILITY LINES AND FENCING 
 
Underground and aboveground utility lines are located throughout the Base. Utility repair is 
conducted on an emergency basis only and may occur during the day or night. Operational 
checks and preventive maintenance are conducted throughout the year and typically during 
daylight hours. 
 
Underground utility maintenance for the repairs and/or upgrading of systems is uncommon and 
may require excavation of buried utility lines. Maintenance of utilities accessible through 
manholes, however, only results in ground disturbance from off-road vehicle operation to 
remote sites. If digging is necessary to gain access to underground utilities, notification of a 
locator service is required. Equipment used during underground utility maintenance activities 
ranges from lightweight trucks to heavy trucks and backhoes. Backhoes are frequently used.  
 
Aboveground telephone and fiber optic cables typically follow major roads throughout Camp 
Pendleton. Periodic herbicide application and vegetation cutting is required to maintain access 
to the cables and to protect them from overgrowth. Tree trimming is continuously required to 
protect overhead lines from damage. Herbicides are applied and vegetation is cleared around 
the base of telephone poles and pedestals in a 10-foot radius. Pipeline maintenance activities 
for aboveground pipelines include routine examinations for leaks and deterioration, operational 
inspections, and preventive maintenance. Herbicides are applied with a backpack spray system 
and hand tools. Weed eaters, swing blades, and hand-held trimmers are used to cut vegetation. 
Lightweight vehicles are commonly used in routine maintenance and repair activities.  
 
The majority of fences on Base are chain link; however, there are also some barbed wire and 
wood fences. Fences are concentrated in developed areas and around facilities, with additional 
fencing on some portions of the Base boundary and some range boundaries. Most fence 
maintenance involves minor repairs on existing fence lines and requires only the use of 
lightweight trucks, hand tools, and augers. Fence maintenance is conducted on an as-needed 
basis, typically during daylight hours. 
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2.3.2.6 POTENTIALLY CONTAMINATED SITES 
 
There are 62 locations (Figure 2-8) on Camp Pendleton that have been identified as sites where 
the disposal or discharge of hazardous wastes may have resulted in potential environmental 
contamination. Once identified, these sites are researched, investigated and remediated through 
the Camp Pendleton Installation Restoration (IR) program. The IR program is designed to 
comply with procedural and substantive requirements of the Comprehensive Environmental 
Response, Compensation, and Liability Act, the Superfund Amendments and Reauthorization 
Act (SARA), with regulations promulgated under these Acts and other relevant federal and 
state laws including the Endangered Species Act.  
 
Contamination at Camp Pendleton has primarily resulted from past waste disposal practices, 
many of which are no longer accepted (due to the evolution of environmental regulatory 
guidelines). These wastes resulted from Base operations, such as maintenance and repair of 
trucks, tanks, and aircraft. Vehicle fluids and solvents have been the principal wastes generated 
on Base. Camp Pendleton has grouped its 62 locations into five operable units based on 
similarities such as the types of environmental issues, selected cleanup methods, and/or 
geographic location (see Table 2-1). Appendix J provides the status of these sites and a 
description of sites still undergoing evaluation or remedial action. 
 
As required by CERCLA, Section 120 (e), Camp Pendleton has developed and signed a 
Federal Facilities Agreement (FFA) with the Environmental Protection Agency (EPA) and the 
State of California for the management, conduct and approval of the cleanup process. The 
Camp Pendleton FFA established a FFA management team consisting of the EPA; San Diego 
Regional Water Quality Control Board, California Department of Toxic Substances Control, 
Southwest Division, Naval Facilities Engineering Command (SWDIV); and Camp Pendleton 
for the purpose of ensuring all "applicable or relevant and appropriate requirements 
(ARAR),”such as Federal, state, and local standards (including those for protection of sensitive 
species), are taken into account, and establishing schedules and remedial actions to be taken.  
 
CERCLA and EPA guidance further requires that regulatory agencies and the public be 
informed of the results of studies and investigations as they occur and that their input is sought 
at certain stages of environmental investigation and cleanup work, for example, upon 
completion of draft feasibility studies, remedial action plans/proposed plans or their equivalent. 
To ensure that EPA, resource agencies, appropriate state and local officials and the general 
public are provided adequate opportunity to review and comment on assessments/studies and 
proposals, Camp Pendleton has implemented a proactive public information program and 
established a Technical Review Committee. Formal public comment periods of at least 30 days 
have been and will continue to be held as required and will be announced through fact sheets 
and published notices in the San Diego Union-Tribune, Scout, and North County Times. 
Following each public comment period, a responsiveness summary will be prepared to 
document the DoN's responses to significant public comments and explain how public 
comments have been addressed. 
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Table 2-1.  Camp Pendleton operable units and Installation Restoration (IR) 
program sites. 1 

Operable 
Unit 

Site 
Number 

Name (Affected Medium) ROD 
Completed 

    
OU-1 4 Marine Corps Air Station Drainage Ditch (soil) Yes (12/95) 
 4A Marine Corps Air Station Concrete-Lined Surface 

Impoundment (soil) 
Yes (12/95) 

 9 Stewart Mesa Waste Stabilization Pond in 41 Area (soil, 
groundwater) 

Yes (12/95) 

 24 Morale, Welfare and Recreation Maintenance Facility in 26 
Area (soil, groundwater) 

Yes (12/95) 

    
OU-2 2B Grease Disposal Pit in 32 Area (soil, groundwater) Yes (9/97) 
 3 Pest Control Wash Rack (soil, groundwater) Yes (9/97) 
 5 Firefighter Drill Field (soil, groundwater) Yes (9/97) 
 6 DPDO (DRMO) Scrap Yard and Bldg. 2241 (soil) Yes (9/97) 
 8A Las Pulgas Landfill and Las Flores Creek (soil, 

groundwater) 
Yes (9/97) 

 19 ACU-5 (LCAC) Surface Impoundments in 31 Area (soil, 
groundwater) 

Yes (9/97) 

 20 Las Pulgas Vehicle Wash Rack in 43 Area (soil, 
groundwater) 

Yes (9/97) 

 22 Unlined Surface Impoundment in 23 Area (soil, 
groundwater) 

Yes (9/97) 

 28 Trash Hauler's Maintenance Area in 26 Area (groundwater) Yes (9/97) 
 31 Bldg. 210801 Transformer (soil, groundwater) Yes (9/97) 
 43 Santa Margarita Basin Groundwater Study (groundwater) Yes (9/97) 
 44 Santa Margarita Basin Surface Water & Sediment Study 

(surface water, sediment) 
Yes (9/97) 

 45 Santa Margarita Coastal Wetland Study (soil, groundwater, 
sediment) 

Yes (9/97) 

    
OU-3 1A Refuse Burning Ground in 14 Area (soil, groundwater) No 
 1B  Refuse Burning Ground in 11 Area (soil, groundwater) Yes (3/99) 
 1C Refuse Burning Ground in 1.3 Area (soil, groundwater) Yes (3/99) 
 1E Refuse Burning Ground in 32 Area (soil, groundwater) Yes (3/99) 
 1F Refuse Burning Ground in 43 Area (soil, groundwater) Yes (3/99) 
 1I Refuse Burning Ground in 63 Area (soil, groundwater) Yes (3/99) 
 2A Grease Disposal Pit in 14 Area (soil, groundwater) Yes (3/99) 
 2C Grease Disposal Pit in 33 Area (soil, groundwater) Yes (3/99) 
 2D Grease Disposal Pit in 43 Area (soil, groundwater) Yes (3/99) 
 2E Grease Disposal Pit in 53 Area (soil, groundwater) Yes (3/99) 
 2F Grease Disposal Pit in 62 Area (soil, groundwater) Yes (3/99) 
 2G Grease Disposal Pit in 31 Area (soil, groundwater) Yes (3/99) 
 7 Box Canyon Landfill (soil, groundwater) No 
 10 Sewage Sludge Composting Yard in 26 Area (soil, 

groundwater) 
Yes (3/99) 

 16 Bldgs. 22151 and 22187 Ditch Confluence and Ditch in 22 
Area (soil) 

Yes (3/99) 

 17 Bldg. 22187 Marsh and Ditch in 22 Area (sediment, surface 
water) 

Yes (3/99) 

 18 Bldg. 1687 Spill and Ditch in 13/16 Area (soil, 
groundwater) 

Yes (3/99) 

 27 Ditches Behind Bldg. 22210 in 22 Area (soil) Yes (3/99) 
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Operable 
Unit 

Site 
Number 

Name (Affected Medium) ROD 
Completed 

 32 Drum Storage Area and Drainage Between Bldgs. 41303 
and 41366, (soil, groundwater) 

Yes (3/99) 

 34 Combat Engineers Maintenance Facility, Bldgs. 
62580-62583 (soil, groundwater) 

Yes 3/99) 

 35 Former Sewage Treatment Plant Facility in 25 Area (soil, 
groundwater) 

Yes (3/99) 

 36 Debris Pile Area Behind Ponds at Sewage Treatment Plant 
II (soil, groundwater) 

Yes (3/99) 

 37 Pesticide and POL Handling Areas at San Clemente Ranch 
(soil, groundwater) 

Yes (3/99) 

 38 Sewer Line, Bldg. 52188 in 52 Area (soil, groundwater) Yes (3/99) 
 39 Sewer Line, Bldgs. 41300 and 41346 in 41 Area (soil, 

groundwater) 
Yes (3/99) 

 40 Sewer Line, Bldg. 13103 in 13 Area (soil, groundwater) Yes (3/99) 
 41 Sewer Line, Bldg. 13128 in 13 Area (soil, groundwater) Yes (3/99) 
 42 Sewer Line, Bldg. 13129 in 13 Area (soil, groundwater) Yes (3/99) 
    
OU-4 1D Refuse Burning Ground in 2o Area (groundwater) No 
 1E1 Subsite of Refuse Burning Ground in 32 Area (soil) No 
 1H Refuse Burning Ground in 62 Area (soil, groundwater) No 
 4 Marine Corps Air Station Drainage Ditch (groundwater) No 
 4A Marine Corps Air Station Concrete-Lined Surface 

Impoundment (groundwater) 
No 

 6 DPDO (DRMO) Scrap Yard and Bldg. 2241 (groundwater) No 
 16 Bldgs. 22151 and 22187 Ditch Confluence and Ditch in 22 

Area (groundwater) 
No 

 17 Bldg. 22187 Marsh and Ditch in 22 Area (groundwater) No 
 27 Ditches Behind Bldg. 22210 in 22 Area (groundwater) No 
 30 Firing Range Soil Fill in 31 Area (soil) No 
    
OU-5 1A1 Second Refuse Burning Ground in 14 Area (soil, 

groundwater) 
No 

 6A DRMO Scrap Area (soil) No 
 21 Surface Impoundment (and adjacent fuel tanks) in 14 Area 

(groundwater) 
No 

 33 Armory (Bldg. 520452) and Drainage to Southwest in 52 
Area (soil, groundwater) 

No 

 62 Former Asphalt Batch Plant in 62 Area (soil) No 
 1111 Burn Layer in 26 Area (soil, groundwater) No 
    
Multiple 
UST sites 

 Underground storage tanks (USTs) with CERCLA 
Constituents (soil, groundwater) 

No 

1  Acronyms/Abbreviations in Table: (ACU) Amphibious construction unit, (LCAC) Landing craft air 
cushion, (DPDO) Defense Property Disposal Office, (POL) Petroleum, oil, lubricant, and (DRMO) 
Defense Reutilization and Marketing Office. 

 
 
The Technical Review Committee was established in 1991 to review and comment on actions 
and proposed actions with respect to releases and to facilitate input from all parties affected by 
environmental investigation and cleanup. The Technical Review Committee consists of 17 
individuals or organization representatives, including representatives from the California 
Department of Fish and Game, the U.S. Fish and Wildlife Service, and the National Oceanic 

Table 2-1. Continued. 
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and Atmospheric Administration. The Technical Review Committee meets as needed, for 
example, before a major project document is released for review and provides comments and 
recommendations to the FFA team. 
 
When a Remedial Action or ‘no further action’ alternative is selected by the FFA team a 
Record of Decision (ROD), or decision document to record the decision-making process, is 
developed. As required by CERCLA, Section 117 (b), notice of a final ROD is published, and 
the ROD is made available to the public and the Technical Review Committee before adopting 
any Remedial Action or ‘no further action’ alternative. Any significant comments, criticisms, 
and new data submitted by the public requires a response and must be made available to the 
public before the commencement of any Remedial Action. The ROD is forwarded to the EPA 
for concurrence. If agreement is not reached on the selection of a Remedial Action or ‘no 
further action’ alternative, the EPA must make the selection, ensuring ARARs are taken into 
account. ‘No further action’ alternatives are selected when investigations and analysis of a site 
indicates that the site does not posses a risk to human health or the environment. 
 
Provisions followed throughout the IR process ensure close coordination with regulatory 
agencies and the public. The EPA, the Technical Review Committee and appropriate state and 
local officials and agencies are given adequate opportunity to review and comment on 
assessments/studies and proposals. Remedial Program Managers solicit early involvement of 
other Marine Corps/Navy specialists, including natural and cultural resources personnel to 
ensure that the Endangered Species Act, Section 7, the National Historic Preservation Act, 
Section 106, and related requirements are identified and the intent of those laws are met.  
 
Camp Pendleton natural resources staff also participate as appropriate, in the IR process to 
identify potential impacts to natural resources caused by the release of contaminants, 
communicate natural resource issues, review and comment on documents and ensure that 
response actions, to the maximum extent practicable, are undertaken in a manner consistent 
with the goals and objectives set forth in this INRMP. In addition, natural resources staff 
review IR maps and documents and coordinate with IR personnel to ensure that potential 
impacts from environmental contaminants are fully considered when planning and 
implementing natural resource conservation measures on the Base. 
 
 
2.3.3 Real Estate Agreements and Leaseholders  
 
A number of long-term leases and easements have become part of the land use practiced on the 
Base. These include Interstate 5 and the U.S. Border Patrol Checkpoint, North County Transit 
District railroad right of way, a 50-year lease for San Onofre State Park, utility easements, 
Oceanside and Fallbrook public schools, and the San Onofre Nuclear Generating Station 
(SONGS). A list of current leases and real estate agreements is provided in Appendix K. 
 
Existing Base real estate agreements (e.g., leases, easements, assignments) cover 
approximately 28,500 acres of the Base (not inclusive of leased acreage within cantonment 
areas) (Figure 2-9). These agreements include easements for public utilities and transit 
corridors; leases to public educational and retail agencies; State Park leases; and agricultural 
leases for row crop production, seed collection, and grazing. Much of the real estate agreement   
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acreage is also available to training (e.g., utility corridors, State Park land, and land used for 
grazing); only an estimated 3,600 acres is not available for training. 
 
 
2.3.3.1 AGRICULTURE 
 
The Base leases approximately 24,000 acres for intermittent livestock grazing and 1,300 acres 
for row crop production (Figure 2-9). In addition, an undetermined amount of land is available 
under a lease agreement for native seed harvesting. Each lease specifies soil and water 
conservation practices required to protect and improve land productivity and fertility, a 
schedule for application of the required practices, and provisions for restoration of the land 
upon termination of the lease. Additionally, each plan includes agricultural and pest 
management practices that are consistent with state and federal regulatory requirements and the 
overall goals of the Base per MCO 5090.2A (USMC Environmental Compliance and 
Protection Manual). Per 10 U.S. Code §2667 and the Navy Real Estate Manual P-73, funds 
obtained from agricultural leases can only be used for administrative support of agricultural 
leases and financing multiple land use management programs. 
 
 
Livestock Grazing  
 
Cattle grazing was historically the principal form of land use at Camp Pendleton. It is thought 
that livestock grazed the land since the late 1700s. According to interviews with previous 
residents of the Base, it is estimated that in excess of 25,000 head of cattle were grazed on 
about 82,500 acres of the Rancho.  
 
Currently, approximately 24,000 acres of land at Camp Pendleton are outleased for sheep 
grazing. The acreage available for grazing overlays active training areas and thus can only be 
utilized when grazing will not interfere with military training. This reduces overall grazing 
pressure. The Land Management Branch is responsible for establishing animal carrying 
capacity, which has been set at approximately 44,000 sheep-unit months (a sheep-unit month is 
the amount of forage a single ewe-lamb pair will consume in a month). 
 
Grazing generally occurs on annual grasslands south of the Santa Margarita River and on 
perennial grasslands north of the river in portions of several training areas: Oscar One and 
Two; Papa One, Two, and Three; and Romeo One and Two (Figure 2-9). Grazing also has 
been utilized as vegetation control. Selective sheep grazing has been used for vegetation 
control in years past within the fenced compound at the Las Pulgas Ammunition Supply Point 
and to abate fire hazards on specific ranges (D. Lawson, pers. comm. 1995).  
 
The grazing season typically occurs from 1 January through 31 May each year and can be 
extended or reduced at the discretion of the Base, depending upon available forage and military 
training requirements. Animal numbers are verified by government sheep counts periodically 
conducted by the Land Management Branch to ensure the accuracy of monthly animal number 
reports. 
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Row Crop Production 
 
Approximately 1,300 acres of land are leased for farming. These current row crop parcels 
represent the remaining portion of approximately 6,000 acres that were leased for farming in 
the 1940s and 1950s. Even larger areas (as many as 10,000 acres) were farmed before the 
military purchased the property. This reduction in farmed acreage has occurred piecemeal due 
to both military requirements for the land and lack of suitable water available for irrigation.  
 
Agricultural row crop acreage comprises nearly 1,300 acres of the Base. The largest contiguous 
row crop lease on the Base covers nearly 600 acres and is located in the San Mateo Valley 
adjacent to the San Onofre State Park and San Mateo Creek. The remaining row crop acreage, 
covered by three separate leases and totaling nearly 690 acres, is located on both sides of 
Interstate 5 at Stuart Mesa. All leases are due to expire in 2003. 
 
 
Native Seed Collection 
 
Contractors have commercially harvested seeds from native plants on Base since 1988. Native 
seeds have commercial value as stock for native vegetation restoration programs and for 
ornamental landscaping. In addition to gaining revenue from the commercial sale of the seeds 
(approximately $10,000 per year), Camp Pendleton uses the seeds for restoration purposes on 
Base. The use of seeds from the Base helps ensure a genetic stock that is adapted to the 
environmental conditions of the area and saves money spent on site restoration.  
 
Over 200 species are approved for harvest (a species list is provided to the contractor), but no 
more than 30% of the annual seed crop of a tree, brush, forb, or grass species in any individual 
location shall be harvested each year. All seed harvesting is done by hand and/or with hand 
carried vacuum type devices. Mechanical harvesting is not allowed. No mechanical injury to 
plants is allowed. The harvesting of endangered, threatened, or proposed endangered and 
proposed threatened species is regulated by the USFWS by permit. Some native plant species 
are harvested from October to December, while other species are harvested between April and 
July. Because seed collecting activity is conducted on foot, most locations on Base (excluding 
impact areas) are available for seed collection. 
 
 
2.3.3.2 PUBLIC RECREATION - SAN ONOFRE STATE PARK  
 
The largest single leaseholder on the Base is the State of California, Department of Parks and 
Recreation, which accounts for approximately 2,000 acres. Leased from Camp Pendleton on 
1 September 1971 for a 50-year term, the San Onofre State Park system is divided into the San 
Onofre Beach Park and the San Mateo Park. The San Mateo Park lies within the San Mateo 
drainage, immediately adjacent to and along the north side of the creek. In general, the Park 
areas are used for public recreation and are subject to state regulatory requirements. 
Maintenance operations in the parks include maintaining the existing camping and recreational 
facilities, landscape maintenance, and erosion control. Military training is permissible within 
the parkland with advanced coordination. 
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2.3.3.3 SAN ONOFRE NUCLEAR GENERATING STATION (SONGS)  
 
The San Onofre Nuclear Generating Station was established on Camp Pendleton in July 1963, 
when Congress passed Public Law 88-82 authorizing the Secretary of the Navy to grant 
Southern California Edison and San Diego Gas & Electric Company an easement for the 
purpose of constructing and operating a nuclear power facility. Unit 1, the first reactor, was 
completed in 1964. Over the past 36 years, the SONGS facility has expanded to include two 
more reactors (Units 2 and 3) and more land. SONGS real estate rights on Camp Pendleton are 
vested in nine Department of Navy issued easements and two leases. These real estate 
documents apply to a total of approximately 438 acres and generate more than $900,000 in 
revenue annually to the U.S. Government (Note, that unlike the agricultural lease revenues on 
Base, by agreement, only half of SONGS revenue is received by Camp Pendleton for use in 
maintenance of real property. The remaining half is directed to the U.S. Treasury.) Current real 
estate grants authorize SONGS to maintain a presence on Camp Pendleton through 
approximately 2024.  
 
Camp Pendleton is the only DoD installation in the country where a nuclear power plant has 
been constructed and is operated on its property. 
 
 
2.3.3.4 SAN DIEGO GAS AND ELECTRIC COMPANY (SEMPRA ENERGY) 
 
San Diego Gas & Electric (SDG&E), through its parent company Sempra Energy, holds more 
than 153 acres of leased land agreements with the Base. Most of these leases are jointly 
operated and managed in concert with the Southern California Edison Company, including the 
SONGS and various transmission and communication corridor easements, and associated 
support facilities.  
 
 
2.3.3.5 INTERSTATE HIGHWAY 5 (I-5 FREEWAY) 
 
The I-5 freeway occupies a linear corridor approximately 500 ft wide and 17 miles long that 
traverses the entire length of Camp Pendleton in a north-to-south direction between the cities 
of San Clemente and Oceanside. Comprising approximately 726 acres, the I-5 freeway is 
located on DoN owned land. It has been constructed within a right-of-way easement granted in 
perpetuity to the State of California (Department of Transportation) by DoN in the 1960s. The 
I-5 freeway stretches along Camp Pendleton’s coastal area and is located in a scenic corridor 
through the Base adjacent to coastal bluffs and undeveloped beach areas. Currently, there are 
11 separate underpasses (ingress/egress points) located along the 17-mile Camp Pendleton 
portion of I-5, which are available for the transition of military personnel, vehicles and 
equipment from the beach side of I-5 to inland training areas on the inland side of this freeway. 
These underpasses were created at the time of I-5's initial construction through Camp 
Pendleton in the mid-1960s. As a result of increasing vehicle size which came along with the 
development of new upgraded and modernized Marine Corps amphibious assault equipment 
over the last 40 years, only one of the current 11 underpasses remains capable of supporting 
passage of all military vehicles, equipment, hardware and personnel. 
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2.3.3.6 NORTH COUNTY TRANSIT DISTRICT RAIL LINE AND MAINTENANCE YARD 
 
North San Diego County Transit Development Board, also known as the North County Transit 
District (NCTD) owns and operates a commuter rail train system between the City of 
Oceanside (Oceanside Transit Center) and the City of San Diego (Santa Fe Depot). This NCTD 
commuter rail system, known as the Coaster, provides service to one portion (the coastal 
communities of San Diego County) of a regional commuter rail transportation system 
operating within parts of San Diego, Orange, Los Angeles Ventura, and Riverside Counties. As 
the operator of the Coaster commuter rail system, NCTD also owns and maintains all the rail 
line located between the San Diego/Orange County boundary line and the City of San Diego, 
including the approximately 18 miles of rail line which traverses Camp Pendleton. This rail 
line through the Base parallels I-5, and like the I-5 freeway, it runs along the coastal area of 
Camp Pendleton. NCTD’s railroad corridor through Camp Pendleton is contained within a 100' 
by 40' right-of-way easement, which has been granted to NCTD in perpetuity by the 
Department of the Navy to support NCTD’s operation of the Coaster commuter rail system 
through the Base.  
 
As owner of this rail line between the City of San Diego and the Orange County border, NCTD 
also coordinates and approves use of this railroad line by other train operators including the 
Metrolink commuter rail trains that serves Orange and Los Angeles Counties, Amtrak trains, 
and Burlington-Northern Santa Fe (BNSF) freight trains. Currently, approximately 50 trains 
per day pass through Camp Pendleton on this track.  
 
In support of their commuter rail operations, NCTD also maintains and operates a 24-hour 
Commuter Rail Maintenance Facility located on Camp Pendleton. This Commuter Rail 
Maintenance Facility, located within the Stuart Mesa area of Camp Pendleton, is situated 
immediately adjacent to NCTD’s railroad right-of-way through the Base. It’s existence and 
construction was authorized by a second and separate easement in perpetuity, granted by DoN 
to NCTD in 1994 for operation of this Maintenance Facility. This NCTD easement also 
supports the operation of a BNSF railroad switching yard that is located adjacent to the 
Maintenance Facility. Altogether the easement for the NCTD Commuter Rail Maintenance 
Facility and BNSF switching yard operations total approximately 20 acres.  
 
 
2.4 REGIONAL LAND USE AND CONSERVATION PROGRAMS  
 
Regional land use provides a context for understanding the circumstances under which the 
Base currently operates and a starting point for understanding its conservation role as a result 
of land development trends, regional socio-economics, land planning decisions made by 
agencies other than the DoD and regional conservation efforts. Understanding regional land 
uses and conservation efforts also provide a context for predicting future trends. Camp 
Pendleton cannot manage its resources and operate in isolation of the surrounding region. Just 
as the presence of the Base affects surrounding communities land use decisions, land use and 
conservation efforts in the region affect the Base.  
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Land uses and regional growth over the past 200 years, have significantly influenced not only 
the physical appearance of Camp Pendleton and its environs, but also the ecological setting in 
which the Base finds itself today. Southern California has a substantial number of federally 
listed threatened and endangered species due primarily to the loss of habitat caused by 
increasing human population and development. Military installations in southern California, 
with their requirement for large open spaces for training, are among the last remaining places 
for the region’s listed and sensitive species. Camp Pendleton has managed to maintain more 
than 90% of its military training lands as undeveloped. By virtue of this land mass, location, 
and open space, Camp Pendleton contributes significantly to the continued survival of the 
threatened and endangered plant and wildlife species in San Diego County. Of the 38 federally 
listed threatened and endangered species in San Diego County, 18 occur on or transit Camp 
Pendleton, which has only about 4.6% of the total land area of the county. With dwindling 
habitat remaining in the region for many of these species, the Base’s resources represent a 
substantial contribution to the remaining populations and habitats of these species. Camp 
Pendleton currently represents: 
 

• Approximately 20% of the least tern (Sterna antillarum browni) population breeding in 
California; 

• 12% of the region’s coastal California gnatcatcher (Polioptila californica californica) 
populations; 

• Nearly 6% of the region’s coastal sage scrub habitats; 
• More than 50% of the region’s least Bell’s vireo populations (Vireo bellii pusillus); 
• Approximately 12% of the southern California southwestern willow flycatcher 

(Empidonax trailli extimus) population and 24% of San Diego County southwestern 
willow flycatcher population (Kus 2001); 

• 42% of San Diego Counties breeding western snowy plovers (Charadrius alexandrinus 
nivosus) (Pers. comm. Jill Terp, USFWS; data provided by U.S. Geological Survey and 
USFWS field monitors); 

• 75% (3 of 4 sites) of the known populations of Pacific pocket mouse (Perognathus 
longimembris pacificus); 

• Western-most coastal populations of Stephens’ kangaroo rat (Dipodomys stephensi); 
• 100% of the known tidewater goby (Eucyclogobius newberryi) populations in Orange 

and San Diego Counties (USFWS 2000a); 
• Most abundant populations of Arroyo toad (Bufo californicus) in three major drainages; 
• Approximately 10% of the remaining vernal pools in San Diego County. Additionally, 

the Department of Defense lands (Camp Pendleton and Miramar) represent 88% of the 
remaining vernal pools in San Diego County; 

• More than 30% of the region’s thread-leaf brodiaea populations (Brodiaea filifolia); 
 
 
2.4.1 Regional Environment: Adjacent Land Use and Trends 
 
Increasing population growth and the resulting pressure to accommodate more and more 
people within southern California is the primary driving force for land use and trends in the 
region surrounding Camp Pendleton. Statewide, more than 34 million people currently live in 
California, with nearly 20 million people in southern California, including Imperial, Los 
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Angeles, Orange, Riverside, San Bernardino, San Diego, Santa Barbara, Ventura Counties 
(Census 2000 population numbers; California Department of Finance 2001). Projected 
population growth figures suggest the situation will only worsen. California is predicted to 
increase to 40 million as it approaches 2010, 45 million in 2020, and nearly 60 million in 2040 
(December 1998 projections; California Department of Finance 1998). According to a press 
release (3 May 2000) from the Demographic Research Unit of the California Department of 
Finance, the top five fastest growing counties in the state based on numerical population 
increases are Los Angeles, San Diego, Riverside, Orange, and San Bernardino Counties. 
Southern California (defined using the same counties listed previously) is projected to increase 
to populations over 23, 26, and 34 million in 2010, 2020, and 2040, respectively (December 
1998 projections; California Department of Finance 1998).  
 
The southern California landscape is rapidly changing due to the increasing urbanization and 
unimpeded development needed to support the region’s population growth. Urbanization and 
development pressures have occurred, and are expected to continue to occur, along the coastal 
strip stretching from metropolitan Los Angeles to San Diego. Consequences of this 
urbanization and development include a decrease and displacement of agricultural acreage and 
open spaces, an increase in habitat fragmentation and isolation, and an increase in the number 
of native and endemic species and habitats that are becoming threaten with extinction. A recent 
report by The Nature Conservancy tallied all known extinctions in the U.S. state-by-state since 
the 17th century. California led the list for the continental U.S. with 46 known or suspected 
extinctions of plants and animals. Dobson et al. (1997) tallied the number of rare and federally 
listed threatened and endangered species county-by-county across the continental U.S., and 
San Diego County led the list. 
 
Camp Pendleton and the adjacent Cleveland National Forest occupy some of the last 
significant open space and wildlife habitats in the coastal areas of southern California. A two-
year research study (Steinitz 1996) conducted as a collaborative effort by Harvard University, 
Utah State University, National Biological Service, the U.S. Department of Agriculture Forest 
Service, EPA, The Nature Conservancy, and the Biodiversity Research Consortium concluded 
that, “By 2030, urbanization will completely surround Camp Pendleton, with the exception of 
the Cleveland National Forest (approximately 12 kilometers along [Camp Pendleton’s] 
northern boundary), and the Pacific Ocean.” In fact, within the last 5-7 years, 19 new 
residential developments were either approved for construction or have been built in 
communities and other open space lands surrounding Camp Pendleton. 
 
 
2.4.1.1 COMMUNITIES OF DELUZ AND FALLBROOK  
 
Northeast of Camp Pendleton and south of the Cleveland National Forest is an unincorporated 
area of San Diego County that includes the communities of DeLuz and Fallbrook. These lands 
are currently designated as estate residential, which limits development to residential units of a 
density no greater than one unit per two acres of unimproved land. This does not limit large 
tracts of real estate from being developed at once as long as the overall average meets the 
requirements for estate residential. DeLuz is the closest buildable area to training areas on 
Camp Pendleton without any type of buffer to minimize land use conflicts between residential 
uses and military training. Although Camp Pendleton’s impact areas are separated from 
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residential areas by space allocated for maneuvers, this space is of limited size and potential 
use, leaving a potential for conflict similar to that which has occurred on the Base’s southern 
boundary near the San Luis Rey gate on Vandergrift in eastern Oceanside. This is most evident 
in the area around DeLuz and north of the developed Fallbrook community. The area 
surrounding the developed portion of Fallbrook and to its south is somewhat buffered by the 
Naval Weapons Station Seal Beach, Fallbrook Annex. The land use is industrial; however, the 
interval of operation is regulated and separation is such that any nuisance associated with its 
operation does not impact areas outside of the facility. 
 
Developments in unincorporated areas submitted for approval to San Diego County in the last 
three years have tended to congregate around the developed portion of Fallbrook. 
Approximately 50 percent of the proposed developments are located in or adjacent to Fallbrook 
proper. The remaining planned developments are to the east of Fallbrook closer to the I-15 
corridor. The total amount of proposed development in the area, both approved and 
unapproved by the county since 1993 consists of about 800 units on 1,065 acres. Most of these 
have been constructed by 2000. The scale of development in northeastern San Diego County is 
only a fraction of that in San Clemente. 
 
 
2.4.1.2 CITY OF OCEANSIDE  
 
The southeastern boundary of Camp Pendleton is shared entirely with the City of Oceanside. 
The western portion of Oceanside, its commercial district, has grown along with the growth of 
the Base itself. The types of land uses found in this area are common to both sides of the 
boundary. A mixture of residential, commercial, and light industrial areas abounds in 
Oceanside as well as in the adjacent southwestern area of Camp Pendleton. New development 
in Oceanside, which consists mainly of housing and its related entities, has pushed east to 
previously vacant land and now constitutes a large percentage of the common boundary with 
the Base.  
 
The largest portion of the new development in Oceanside is residential units adjacent to 
training areas just south of the Headquarters Area along Vandergrift Boulevard. A review of 
city records shows that this development is consistent with their existing General Plan; 
however, the Oceanside General Plan makes no mention of noise from training activities on 
Camp Pendleton. 
 
 
2.4.1.3 CITY OF SAN CLEMENTE 
 
Except for a downturn period in the economy during the early 1990s, development within the 
City of San Clemente, located adjacent to Camp Pendleton’s northern border, has proceeded at 
a relatively fast pace over the last decade. Practically all developable property along San 
Clemente’s southern boundary with the Base has been developed to its full potential, with the 
exception of one area of the community located along the northeastern corner of Camp 
Pendleton. The San Clemente approved that portion of the city, known as the Talega area for 
development in 1998. The Talega project, which began construction in 1999 and is expected to 
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reach full build-out by 2010, will be a 4,000-unit residential housing development along with 
several small parcels of supporting commercial property. 
 
The increased numbers of residential housing areas and growing San Clemente population now 
found along Camp Pendleton’s northern boundary is expected to result in increased incidents 
of noise complaints arising from this community area north of the Base. This growth in San 
Clemente’s population over the last decade is not unlike the same increased levels of growth 
that has been occurring throughout all communities in Orange, San Diego, and Riverside 
Counties (the three counties along Camp Pendleton boundaries) during the last ten years. This 
regional population growth is expected to place ever increasing demands on an already 
overburdened regional transportation and infrastructure system. One such example of how this 
continued regional population growth can potentially affect Camp Pendleton can be seen in an 
Orange County joint powers agency (the Transportation Corridors Agency [TCA]) proposal to 
construct a future toll road transportation project on this Base. In that case, the TCA proposes 
to build this road project through five miles of Camp Pendleton along the Base’s northern 
boundary adjacent to the City of San Clemente. The status of this proposed transportation 
project continues to be monitored by the Marine Corps.  
 
 
2.4.1.4 CLEVELAND NATIONAL FOREST 
 
Roughly 25 percent of the eastern boundary of Camp Pendleton is contiguous with the 
Cleveland National Forest or holdings of the Bureau of Land Management that are virtually 
uninhabited. This open space represents an important habitat linkage and wildlife corridor for 
the Base. The only conflict that occurs in this area is the infrequent violation of the Base 
boundary by visitors to the forest. These infrequent violations may be misguided hikers, willful 
trespassers, and/or game poachers. While such occurrences are a relatively minor concern, they 
are monitored and any proposed change of the wilderness designation of the National Forest 
that would increase access to the area would be of concern to the Marine Corps. Areas with the 
wilderness designation are closed to all forms of mechanized transportation and are currently 
lightly traveled due to their isolation and limited access. 
 
 
2.4.1.5 PACIFIC OCEAN 
 
Development along Camp Pendleton’s western boundary is limited by the Pacific Ocean. The 
only type of permanent development feasible would be facilities to support offshore oil 
exploration and drilling. This has been proposed in the past and considered by the Department 
of the Interior for the granting of leases to the oil industry. The status of the leases is being 
monitored by the Marines as well as many environmental groups.  
 
 
2.4.2 Natural Communities Conservation Planning (NCCP) Programs 
 
Over the past decade, southern California has become a focal point for regional conservation 
planning efforts that focus on ensuring the continued survival of sensitive plant and wildlife 
species their associated habitats. These efforts have been facilitated by the Natural Community 
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Conservation Planning (NCCP) Act of 1991 passed by the State of California. The NCCP 
process was developed to encourage the conservation of natural communities before species 
within those communities are threatened with extinction. The NCCP program goals are to 
provide long term protection for natural communities on a regional basis while allowing 
continued urban development and growth. It is designed to be a voluntary, collaborative effort, 
primarily involving landowners, local government, and state and federal agencies. The NCCP 
approach represents an ecosystem view. 
 
NCCP program goals were developed to provide a regional framework for long term protection 
of natural communities and species, while allowing continued development and economic 
growth of selected private lands (CDFG 1992). NCCP members include state and local 
governments, developers, conservation groups, and small landowners, but not federal agencies. 
Since coastal sage scrub represents a community in southern California with many sensitive 
species, including the coastal California gnatcatcher, this community became the first focus of 
the program. The planning area includes parts of San Diego, Orange, Riverside, Los Angeles, 
and Santa Barbara counties. Natural communities on private land may be protected through 
regulation, land purchases, transfer, conservation easements, and other strategies. Completed 
“landscape conservation” plans are legally binding and based on CDFG criteria and guidelines 
(Peck 1993).  
 
Three subregional plans are being developed in San Diego County under the NCCP program 
umbrella, and several sub-area plans are in the works or have been completed recently. The 
subregional plans approved or pending completion include: the Multiple Species Conservation 
Plan or MSCP (City and County of San Diego) approved in 1996, the Multiple Habitats 
Conservation Plan or MHCP (includes seven incorporated cities in north county) (pending 
completion) and the County of San Diego Multiple Habitats Conservation and Open Space 
Plan (MHCOSP) (pending completion). Regions to the north and east of Camp Pendleton are 
also participating in the NCCP program with the development of three NCCP subregional 
plans in Orange County, including the Southern (pending completion), Northern (pending 
completion), and Central-Coastal NCCPs (approved) (Figure 2-10) 
 
 
2.4.2.1 MULTIPLE SPECIES CONSERVATION PROGRAM  
 
Since the early 1990s, San Diego County became a focal point in the state and the nation for 
regional conservation and management planning efforts resulting from the NCCP program 
described above. The Multiple Species Conservation Program was completed (signed) in 1996, 
and the process of building the reserve initiated by local jurisdictions and resource 
management agencies. Once all subarea plans are approved the MSCP is expected to 
encompass 582,000 acres and establish 172,000 acres of preserve in southwestern San Diego 
County (City of San Diego 1997) and provide coverage for 85 species of plants and animals 
and 23 vegetation types. 
 
The MSCP encompasses eleven planning Subareas that are in various stages of plan 
development. Approved Subarea Plans to date include the La Mesa Subarea Plan, Poway 
Subarea Plan, City of San Diego Subarea Plan, and the County of San Diego Subarea Plan. 
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2.4.2.2 MULTIPLE HABITAT CONSERVATION PLANNING (MHCP) AND NORTH COUNTY 

WILDLIFE FORUM 
 
The MHCP is a comprehensive habitat conservation planning process being developed to 
address multiple species needs and the preservation of native vegetation residing within seven 
city jurisdictions across northern San Diego County, namely Carlsbad, Encinitas, Escondido, 
Oceanside, San Marcos, Solana Beach, and Vista. These cities encompass a 183-square-mile 
(about 119,000-acre) area. The MHCP is recognized as a subregional plan that helps fulfill the 
requirements of the NCCP Act. Although the San Diego Association of Governments 
(SANDAG) is coordinating the MHCP for these North County cities, it will be implemented 
through individual sub-area plans prepared by each local jurisdiction, and potentially by other 
public entities, and will allow local jurisdictions to maintain land use control and development 
flexibility. The plan is designed to streamline procedures for review and permitting of projects.  
 
 
2.4.2.3 MULTIPLE HABITAT CONSERVATION AND OPEN SPACE PROGRAM (COUNTY OF 

SAN DIEGO MHCOSP)  
 
The County of San Diego has deferred planning within this subregion until it completes its 
North County Sub-Area Plan amendment to the MSCP.  
 
 
2.4.2.4 SAN DIEGO GAS & ELECTRIC (SDG&E) COMPANY SUBREGIONAL PLAN  
 
The NCCP Subregional Plan for SDG&E, extending from southern Orange County to the 
Mexican border, was the first plan approved in San Diego County (in 1995). The project 
provides coverage for 110 plant and animal species and emphasizes avoidance of impacts. The 
plan establishes mitigation requirements, which may include revegetation or use of up to 240 
acres of mitigation credits, set aside in several land parcels purchased by SDG&E, as 
mitigation banks. SDG&E's properties and easements play an important role in the NCCP 
region in providing habitat connectivity in areas where little natural habitat remains. 
 
 
2.4.2.5 SOUTH ORANGE COUNTY SUBREGIONAL PLAN  
 
Development of a subregional plan for south Orange County is currently underway. This 
southern subregion of Orange County is one of eleven NCCP subregions, within the five 
county southern California ecoregion, that has been identified by the southern California 
NCCP program to focus on coastal sage scrub conservation. The South Orange County 
Subregional Plan is expected to set aside tens of thousands of acres of a variety of habitats.  
 
This subregional plan extends as far north as Dana Point along the coast north of Camp 
Pendleton, and inland to the Santa Ana Mountains in the Cleveland National Forest. 
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2.4.2.6 CENTRAL COASTAL ORANGE COUNTY SUBREGIONAL PLAN  
 
The Central Coastal Orange County Subregional Plan was approved in July 1996. It 
established a reserve system covering more than 37,300 acres, 12 regional habitat types, and 39 
different sensitive plant and wildlife species. 
 
 
2.4.3 Other Regional Conservation and Management Programs  
 
Other local, state and federal entities are developing NCCP-equivalent or ecosystem based 
natural resource conservation and management plans similar to, but independent of, the State 
NCCP process. For example, Riverside County gave substantial consideration to the State 
NCCP program, initially drafting the Western Riverside County MSHCP. Ultimately, however, 
this plan evolved into the Riverside County Integrated Planning (RCIP) program, with 
increased stakeholder involvement and founded on the principles and concepts of ecosystem 
management identified by the States NCCP process (pending completion) (Figure 2-10).  
 
Also playing a major role in regional planning efforts are the many DoD installations scattered 
across the southern California landscape. Local DoD installations, such as MCAS Miramar, 
MCB Camp Pendleton and the U.S. Navy, although continually active in resource management 
activities throughout their history in the region, have been moving forward in their efforts to 
move from a species-by-species approach to resource management, toward a more landscape 
scale, ecosystem approach through development and implementation of (and updating) 
Integrated Natural Resource Management Plans. 
 
 
2.4.3.1 RIVERSIDE COUNTY INTEGRATED PLANNING PROGRAM  
 
The County of Riverside decided not to participate in the southern California NCCP program. 
Rather, the Riverside County elected to develop its own regional conservation planning and 
management program independent of direct NCCP participation. However, planning efforts by 
the county are being conducted in cooperation with all county stakeholders, including 
landowners and state and federal resource management agencies. A draft of the Riverside 
County Integrated Planning program is pending completion of formal review. Camp Pendleton 
continues to monitor the RCIP progress and development.  
 
The RCIP program provides a framework that affects future decisions on land use, habitat 
conservation, and transportation planning. The decisions addressed required an integrated 
approach that is stakeholder-driven. The approach attempts to focus technical analysis to 
respond to the common vision as agreed to by all regional stakeholders. The goals of the RCIP 
program include: (1) update the County General Plan, (2) create a Multiple Species Habitat 
Conservation Plan (MSHCP), and (3) identify transportation corridors to solve the County's 
future transportation needs. 
 
Prior to the RCIP effort, nine jurisdictions, including the County of Riverside, prepared a 
MSHCP and a Planning Agreement that was expected to be signed by 1997. The MSHCP was 
being developed by the Riverside County Habitat Conservation Agency (RCHCA). The 
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MSHCP attempted to build upon the previously approved Stephens' Kangaroo Rat Habitat 
Conservation Plan. Core area reserves in the Stephens' Kangaroo Rat Habitat Conservation 
Plan included habitats such as riparian, oak woodland, and up to 15,000 acres of coastal sage 
scrub. The RCHCA established a scientific advisory group to assist in providing scientific 
information to the RCHCA. Information developed as part of the RCIP planning effort is 
expected to form the basis for completing the County’s Multiple Species Habitat Conservation 
Plan.  
 
 
2.4.3.2 DEPARTMENT OF DEFENSE INSTALLATIONS 
 
Department of Defense lands are used for a wide variety of purposes, including munitions 
testing, deployment of weapons systems, and combat training, recreational opportunities (e.g., 
hunting and fishing) and agriculture. Designated airspace is used to train pilots and test fighter 
planes and air-based weapons systems. The DoD is also steward for some of the nation's most 
important biological resources. Many installations include substantial areas where natural 
ecological communities have not been substantially altered, in contrast to surrounding areas 
where landscapes often have been converted as part of urbanization or for agricultural 
purposes. These open areas may be particularly diverse and rich in species and habitats. This is 
especially true in San Diego County, where DoD installations such as Camp Pendleton and 
MCAS Miramar contain a majority of some remaining native species and habitats once 
prevalent throughout San Diego County (e.g., 80-85% of remaining vernal pools, 75% of 
known sites supporting Pacific pocket mouse, more than 50% of least bell’s vireo locations, 
etc. [see introduction to Section 2.4]).  
 
On DoD installations valuable regional biological resources remain due to the mission 
requirement for large contiguous undeveloped areas for training or as buffer/safety areas 
around critical facilities such as airfield and ordnance storage areas. A wide variety, as well as 
significant quantity and quality, of regionally important habitat types that support many locally 
rare, state sensitive, and federally listed species of plants and animals occur on these 
installations. Additionally, DoD lands provide valuable regional habitat linkages. In Camp 
Pendleton’s case from the Santa Ana Mountains of the Cleveland National Forest to the 
southern California coastline, and linkages necessary to connect habitats of southern Orange 
County with those remaining open space lands identified in the MHCP in northern San Diego 
County. 
 
DoD, in adopting an ecosystem-based philosophy and approach to managing the many natural 
resources found on its many military installations, is preparing, developing and implementing 
INRMPs that are installation-specific. These INRMPs will promote the use of DoD resources 
in a manner consistent with the DoDs mission, while ensuring the continued conservation and 
survival of many of the region’s dwindling sensitive species and habitats. The combination of 
partnership, development and integrated planning provides a means for integrating biodiversity 
conservation with existing military activities and other regional conservation initiatives 
surrounding the installation. INRMPs address large-scale, landscape planning and management 
effort on military lands to support regional planning efforts and incorporate the philosophy, 
standards, guidelines and goals of ecosystem management within its resource management 
programs and processes.  
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2.5 REGIONAL ISSUES AFFECTING CAMP PENDLETON’S MISSION 
 
Camp Pendleton is, and will continue to be, affected by the geographic, socioeconomic, and 
ecological setting of the region within which it is located. Land use planning and growth 
management efforts of local and regional jurisdictions have a potentially significant influence 
on the Base's land use, planning, environmental compliance, and natural resource utilization 
and management. For the past fifty years, the southern California region has been marked by 
rapid urbanization, unimpeded development, and spiraling population growth. Projected 
population growth figures for the region suggest the situation will only intensify (Section 
2.4.1). Trends in conservation planning, new since this study was made, may preserve 
additional open space in the region, however, most of these plans are still being developed or 
are in the early stages of implementation.  
 
These regional influences ultimately constrain the Base’s ability to train Marines. The 
individual and cumulative effects of these regional influences represent encroachment on the 
Base’s ability to accomplish its mission. In this context, the term encroachment refers to “any 
action planned or executed in the vicinity of a Marine Corps installation’s normal area of 
operations which inhibits, curtails, limits, or possesses the potential to impede the Marine 
Corps’ interests” (HQMC 1987). Nonmilitary projects adjacent to or within Camp Pendleton’s 
borders that are continually proposed must be acknowledged by Base planners, military 
trainers, and the surrounding developing communities, as part of actual or potential 
encroachment. For example, leases and easements, particularly above ground utilities such as 
the SONGS, SDG&E, I-5, and railway lines, represent a severe constraint to military training 
activities, particularly to amphibious landing exercises along the Base’s entire western 
boundary. Currently, only one underpass (out of 11 total) along the entire 17 miles of beach 
allows for passage of all types of military vehicles. Ultimately, this encroachment degrades 
military training and readiness capability, as well as constrains natural resource management 
on Camp Pendleton.  
 
Urbanization, unimpeded development, and spiraling population growth in the region have 
created pressure along the Base’s boundaries affecting how Marines train. Ultimately, this 
encroachment degrades military readiness capability. This same unchecked development that is 
creating encroachment pressure on the Base has also placed San Diego County in the position 
of having more listed rare, threatened, and endangered plant and wildlife species than any other 
county in the continental United States. Indirectly, this, too, has created a form of 
encroachment pressure for Camp Pendleton with an increasing dependence on the Base and 
any remaining open space for habitat for these species. 
 
Throughout its nearly 60 years in the region, Camp Pendleton has endeavored to work closely 
with surrounding communities, local jurisdictions, and private entities. However, the Base 
lands have been, and continue to be, subject to both direct and indirect pressures from 
surrounding communities and the region for land use (e.g., leases and easements) and mission 
restrictions (e.g., noise). Moreover, Camp Pendleton is concerned that, as regional 
development continues to encroach on natural habitats off Base, its land will become 
increasingly, and disproportionately, important to regional habitat and sensitive species 
conservation. This presents another pressure on the Base. For example, as more species are 
federally listed as threatened or endangered (regardless of whether the species have thrived 
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locally on Base), the Base is burdened with additional regulatory requirements and 
management needs. Such encumbrances are viewed as encroachment threats to the military 
mission as they affect how Marines train and potentially degrade military readiness. As 
regional populations increase, pressures from encroachment are expected to only worsen. The 
Base wants to ensure that its training lands do not become viewed as opportunities for further 
development expansion (e.g., for commercial airports, additional transit corridors) or as 
regional preserves in which training activities are then undesirably constrained or prohibited 
altogether. It is important that Camp Pendleton’s efforts to maintain open, undeveloped land 
within its borders is not viewed by the region as “the solution” for land use needs due to the 
perceived minimal economic and political cost of using the Base’s land (Creswell 1993). 
 
Ultimately, the increased value in the Base’s land has the potential to jeopardize the long term 
sustainability of the military mission. Yet it is the very presence of the Marine Corps at Camp 
Pendleton for nearly sixty years that has made the land so valuable in the first place. Several 
encroachment issues have been identified by Camp Pendleton’s CG and other military 
personnel as serious threats to Camp Pendleton’s very existence as a military training base. 
Several of these encroachment threats are presented within this section to help maintain 
vigilance and to foster a greater understanding of these issues by both the Base and 
surrounding communities.  
 
 
2.5.1 Public Interstate Freeways, Railroad Right-of-Ways, and Future 

Transportation Corridors  
 
An easement of approximately 726 acres, for the construction, operation, and maintenance of 
I-5, along with additional easements for operation of two Interstate Rest Stop areas, two 
California Highway Patrol Truck Weigh Stations, and an Immigration & Naturalization 
Service Border Patrol Checkpoint facility, have all been granted to State and federal agencies 
for the operation of these facilities on Camp Pendleton land by the Department of the Navy. 
All of these easements have been granted in perpetuity. The I-5 easement, in particular, 
presents a significant impact to the Camp Pendleton training mission because of its creation of 
an artificial barrier between the beach area and inland portions of the Base. I-5 runs the entire 
length of Camp Pendleton along the coastal bluff area of the Base, and as a result of its 
presence, it actually separates the entire length of Camp Pendleton’s beaches from all of the 
Base’s inland training areas. This man-made barrier severely restricts the transition of 
amphibious training operations to the Base’s interior training areas where the majority of field 
training occurs. Only a limited ability is currently available to cross this I-5 barrier through the 
use of small underpass tunnels for crossing under the freeway. These underpass crossings were 
constructed to support the movement of troops and equipment in use at the time this freeway 
was built in the 1960s. While not totally preventing Base training operations to occur, in 
today’s day and age of larger amphibious vehicles and weapons systems, large scale 
movements of troops and equipment are greatly hindered due to the small size of these freeway 
underpasses. Unfortunately, the I-5 freeway represents the only direct means of public highway 
access between San Diego and Los Angeles, two of the largest cities in the United States. With 
the huge political and financial pressures it places on the system, this Interstate highway will 
remain a permanent fixture of Camp Pendleton landscape.  
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Running adjacent and parallel to I-5 is a railroad line that also traverses the entire length of 
Camp Pendleton in a north to south direction. Like I-5 does for vehicles, this rail line provides 
the only direct rail linkage between the cities of Los Angeles and San Diego. The presence of 
this rail line through the Base actually dates back to the late 1880s when it was initially 
constructed as the very first rail line connection between these two large metropolitan areas. 
Over the course of its hundred-plus years of existence on land that’s now Camp Pendleton, the 
alignment of this rail line has been adjusted on several different occasions. Generally speaking, 
however, this rail line has continued to remain a landmark and permanent fixture along the 
entire coastal portion of Camp Pendleton. Like I-5, this rail corridor, located parallel and 
adjacent to I-5, also creates an access barrier between the beach areas of the Base and Camp 
Pendleton’s inland training areas. It presents one more man-made obstacle that must be 
negotiated (through crossing over or under) by military personnel and vehicles during 
amphibious training exercises.  
 
As previously stated in Section 2.3.3.6, the North San Diego County Transit Development 
Board, also known as the North County Transit District, is the current owner and operator of 
this rail line through the Base. This rail corridor is primarily used to support commuter rail 
train operations serving communities in both San Diego and Orange Counties; but this rail 
corridor also supports Amtrak and freight train operations on a daily basis. Approximately 50 
trains per day pass through Camp Pendleton on this track. 
 
The Southern Orange County Transportation Infrastructure Improvement Program (SOCTIIP) 
is a planned 4-lane toll road approximately 16 miles in length. It's being planned and developed 
by the Transportation Corridor Agencies, a Joint Powers Agency in Orange County, to serve as 
a transportation alternative to I-5. Once built, it would connect the inland portion of central 
Orange County with the northern portion of San Diego County. SOCTIIP will complete the last 
of three new toll roads being constructed in Orange County by the TCA, all designed to help 
alleviate existing traffic gridlock and mitigate the increased traffic growth forecast to occur in 
southern Orange County by the year 2010. The TCA has already completed 51 miles of this 
planned tollway system; SOCTIIP will add the final piece in completing Orange County’s 67-
mile network of toll roads.  
 
In 1988 the Marine Corps Commandant agreed that the TCA could evaluate an on-Base 
alignment of the proposed SOCTIIP toll road project, subject to the following stipulations: (1) 
that other off-Base alignment alternatives must also be considered and evaluated in an equal 
manner; (2) that any planned Camp Pendleton alignment must closely adhere to the Base's 
northern boundary; (3) that any adverse environmental impacts created as a result of siting this 
route on the Base must be fully and properly mitigated; and most importantly, (4) that any on-
Base alignment must not impact the Marine Corps' mission nor interfere with the Base's 
operational flexibility. This Marine Corps position has remained steadfast throughout the years 
of TCA planning for this proposed toll road; and the Marine Corps continues to monitor and 
sometimes participate in TCA’s further planning efforts for this proposed transportation 
improvement project. If constructed on Camp Pendleton, only one alignment alternative, 
meeting the above stipulations, is considered acceptable to the Marine Corps. 
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2.5.2 Public Utilities  
 
Easements for public utilities (and access roads/corridors to maintain those utilities) are located 
throughout the Base. These facilities include supporting structures for power lines, telephone 
lines, cellular towers, radio repeaters, fiber optic cables, and pipelines. While each easement 
may not seem significant in its own right, when taken as a whole they do have the potential to 
restrict or constrain amphibious and aviation training opportunities. The physical structures 
located in these easements (e.g., power poles and telephone poles) pose restrictions on ground 
and air movement.  
 
The San Onofre Nuclear Generating Station is another non-DoD tenant facility located on 
Camp Pendleton along the coastal area of the Base on approximately 450 acres of leased 
property. This facility is contained within two separate lease areas on each side of I-5  
 
 
2.5.3 Commercial Airport Facilities  
 
At least 40 airports exist within a 60-mile radius of the Base. Most airports in southern 
California are operating at or near maximum capacity. It has been projected by most regional 
planning agencies that by the year 2025, air travel and passenger volume in southern California 
will double. SANDAG, San Diego County’s regional transportation planning agency, is 
currently in the process of evaluating whether there is a potential to locate a new commercial 
airport facility somewhere within the regional area to meet San Diego County’s growing 
passenger and air cargo needs. As has occurred in several previous airport siting studies, Camp 
Pendleton has been suggested as a potential location for the siting of such an airport, or even if 
an airport were not to be sited here, the Base could serve as the host site for relocation of other 
military activities from other DoD installations considered more favorable as a commercial 
airport site. This airport siting issue was most recently raised during the November 2000 
election campaign for the City of San Diego Mayoral election.  
 
There are no areas on Camp Pendleton where a large commercial airport could be located 
without a devastating impact on training operations and natural resources. The relatively level 
coastal plain, where a commercial airport might be most suited, is extensively occupied by 
most of the remaining vernal pools (and associated threatened and endangered flora and fauna) 
in San Diego County and three of the four remaining locations of the endangered pocket 
mouse.  
 
 
2.5.4 Recreational Use and Access  
 
Camp Pendleton receives numerous requests to access the Base for recreational purposes. This 
is largely due to the fact that the Base has one of the last remaining extensive tracts of 
undeveloped coastal land in southern California, from the Mexican border to Ventura County; 
and the Base is situated between two of the largest population centers in the state, San Diego 
and Los Angeles. Base policies support recreational access when it does not conflict with 
mission, security, and safety requirements. Chapter 5 provides detailed information on 
recreational and public access programs. Any proposed development of non-military land uses 
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along the coastal area of the Base is of great concern because of the need to ensure continued 
access to landing beaches and inland access routes in conjunction with amphibious training 
activities. This is also the area of most recreational encroachment with the Marine Corps’ use 
of the Base’s northern beaches already limited by the lease to the State Park for the San Onofre 
State Park  
 
On occasion, trespassing occurs on the Base by civilian beach users, campers, hikers, mountain 
bikers, and off-road vehicle operators, which interferes with training operations, the Base’s 
own recreational programs, and natural resource management actions. Unauthorized access 
continues to adversely impact sensitive habitat, damage trails, roads, and firebreaks and 
increase the potential for erosion.  
 
During any given year, Camp Pendleton receives any number of requests from outside 
agencies, business entities, and even individual persons, all asking for some form of access to 
the Base.  
 
 
2.5.5 Environmental Encroachment Issues  
 
While the Marine Corps and Camp Pendleton support the conservation of natural resources, 
particularly sensitive biological resources, conservation planning and natural resource 
management efforts on Base must provide for operational flexibility and avoid the potential for 
creating preserves on lands specifically established by Congress for military training. The 
Marine Corps believes that most military activities can be generally compatible with the 
conservation of sensitive biological resources (Brabham 1995). However, many environmental 
laws and regulations do not consider the military’s unique use of resources and, as written, 
create conflicts between congressionally mandated military training and congressionally 
mandated resource management. 
 
The federal Endangered Species Act is a significant environmental law for Camp Pendleton 
because of the presence of so many federally threatened and endangered species on Base. With 
the addition of several thousands of acres of potential habitat (currently unoccupied), the 
percentage of Base lands subject to ESA requirements increases dramatically. Under the ESA, 
the Base is required to avoid and minimize adverse impacts to federally listed species and their 
habitats, and to provide compensatory mitigation for impacts that do occur, and to ensure that 
Base actions do not jeopardize the continued survival of the species.  
 
The designation of critical habitat for federally threatened or endangered species on Base is 
viewed by the Marine Corps as another encroachment issue. Critical habitat designation 
identifies geographic areas that are important for the conservation of the species and may 
require special management considerations, requiring federal agencies to consult with the 
Service on activities they undertake, fund, or permit that may affect critical habitat. Critical 
habitat could impede the flexibility that is required to accomplish Camp Pendleton’s military 
mission. Under the Endangered Species Act, the USFWS is required to designate critical 
habitat upon listing a species as federally threatened or endangered, to the maximum extent 
prudent. Camp Pendleton’s management policy for federal threatened and endangered species 
is to manage the habitat and ecosystem upon which the species depends to ensure that the 
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primary constituent elements that are essential for the primary biological needs of foraging, 
nesting, rearing of young, intra-specific communication, roosting, dispersal, genetic exchange, 
or sheltering are provided to preclude the need for additional or special management 
considerations. The designation of critical habitat for federally listed species on Camp 
Pendleton has been addressed on an individual basis by the USFWS. For some species, areas 
on Base have been identified as critical habitat whereas, for other species, existing 
management and training requirements have precluded listing. 
 
Camp Pendleton understands its lands and associated natural resources can and do play a 
crucial role in regional conservation efforts and stewardship initiatives. Camp Pendleton 
welcomes its role of responsibly managing its lands and natural resources consistent with 
current federal policies and regulations. However, local, state, and federal jurisdictions in the 
region must share an understanding that Base lands have been set aside by Congress 
specifically for military training, mission support, and preparedness activities in support of 
National Security mandates. Further, Camp Pendleton’s position has always been, and will 
continue to be, that conservation initiatives in the southern California ecoregion must be 
shouldered by all stakeholders in the region, with the Base’s, vast open spaces and wealth of 
natural resources, being just one part of that regional conservation strategy.  
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CHAPTER 3 
 

NATURAL RESOURCES 
 
 
3.1 PHYSICAL ENVIRONMENT 
 
3.1.1 Climate 
 
The Base has several climatic zones that roughly coincide with the three geomorphic regions 
present: coastal plain, coastal valley, and mountain. In general, the Base has a semiarid 
Mediterranean climate with warm, dry summers and mild, wet winters. Daytime 
temperatures rarely exceed 95o F in the summer and nighttime temperatures usually remain 
above freezing in the winter.  
 
Seasonal rainfall along the coast averages between 10 and 14 inches per year. Average 
annual precipitation in the mountains varies between 20 and 40 inches, depending upon slope 
and elevation. Approximately 75% of the Base’s precipitation falls between November and 
March. Winds generally originate from the west or southwest, carrying in cool, moist 
offshore air. 
 
Night and early morning clouds throughout the spring and summer characterize the region. 
Low clouds frequently extend inland over the coastal foothills and valleys but usually 
dissipate during the morning. Afternoons are generally clear. Coastal fog averages 29 days 
per year, being heaviest during the fall and winter months. 
 
An important characteristic of local weather is its year-to-year variability. The native 
vegetation is adapted to periodic drought and flooding. Erosion and sedimentation patterns 
are influenced by this variability, with most soil loss occurring perhaps once in every 20 
years. The pattern of winter storms determines whether there is enough antecedent soil 
moisture before an intense storm to cause significant soil loss. Intense storms have little 
impact if the soil is dry enough to absorb water quickly.  
 
“Fire weather” occurs from May through November, with extreme fire conditions occurring 
when very dry, warm “Santa Ana” winds blow when vegetation is dry and soil protective 
cover is low. These conditions sometimes result in high erosion rates when intense storms 
follow a hot fire. Camp Pendleton’s geography exacerbates the problem because its 
northeast-southwest trending canyons are able to pull in marine air each day as land surfaces 
heat up, creating up-canyon winds. At night, the breezes are pulled back down-canyon and 
seaward as land surfaces cool (MCB Camp Pendleton 1992).  
 
Local weather and stream gauge data are collected from six stations within the vicinity of the 
Base: Case Springs, San Mateo Canyon at Tate Grade, Cristianitos, Las Flores, Lake O’Neill, 
and Range 408. The Cleveland National Forest (El Carrizo Station) and the National Weather 
Service (Oceanside and San Clemente) also maintain records. 
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3.1.2 Topography 
 
Camp Pendleton lies within the Peninsular Range of the southwestern geographic region of 
California. The massive Peninsular Ranges complete the coastal mountain system of 
California, extending south from the Los Angeles Basin to the tip of the Baja Peninsula, and 
include the steep, narrow, and northwest trending San Jacinto, Santa Rosa, Agua Tibia, and 
Laguna Mountains that plunge into the Coachella and Imperial valleys.  
 
The terrain of the Base is varied and includes sandy shores and seaside cliffs, coastal plains 
and rolling hills, canyons, and mountains rising to elevations of nearly 2,700 feet. Northeast 
of the coastal hills, the Santa Margarita Mountains average between 1,500 feet and 1,720 feet 
in elevation. Two major physiographic provinces occur on Base: coastal plains, which rise 
steeply from the coast inland into fairly level terraces, and the rolling foothills of the Santa 
Margarita Mountains. The break between these two provinces occurs generally along 
Basilone Road. 
 
Characteristic of the Peninsular Range, natural erosion over time has formed a series of 
southwest trending stream valleys across the generally northwest-trending hills and 
mountains. Each stream has developed its own valley fill deposits, including an alluvial fan 
at its mouth near the coastline. The marine terraces inland from the coast slope uniformly to 
the southwest at inclinations of 5% or less. A majority of the Base exceeds 15% slope 
(Figure 3-1). 
 
Part of the coastal area consists of steep, low hills that are dissected by the major stream 
systems of the Base. These are known as the San Onofre Hills. The highest elevation of the 
range is 1,720 feet, atop San Onofre Mountain. Other areas contain low, wave-cut terraces 
(mesas) that have distinct cliffs or escarpments along the seaward edge.  
 
East of the San Onofre Hills is gently rolling topography with soils deep and level enough to 
support some agriculture. They give rise to the Santa Margarita Mountains, part of the 
Peninsular Range that extends from Orange and Riverside counties to the Mexican border. 
Margarita Peak, at 3,189 feet, is east of the Base and about ten miles inland from the coast.  
 
 
3.1.3 Geology and Soils 
 
Camp Pendleton contains diverse geological units, ranging from the oldest metavolcanic 
rocks and granite of the southern California Batholith to stream- or ocean-cut terrace 
sequences and recent alluvium. In general, the Base is underlain by Holocene to late 
Pleistocene (recent to 1 million years before present [mybp]) unconsolidated sedimentary 
deposits that include alluvium in canyon bottoms and coastal terraces, Eocene to Pliocene (2 
to 55 mybp) sedimentary rocks of marine and non-marine origin, and Cretaceous to Triassic 
(63 to 240 mybp) bedrock that includes highly consolidated and cemented sedimentary rock 
and plutonic and metamorphic crystalline rock. 
 
Landslides are widespread on Base, particularly within the San Mateo and Cristianitos 
watersheds, and vary in size from less than an acre to more than a square mile (Blanc &  
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Cleveland 1968, as cited in MCB Camp Pendleton 1997). This activity is partly due to steep 
slopes, cover, and climate. 
 
Over fifty soil types are found on Camp Pendleton (Figure 3-2; Appendix L). Soil parent 
material on the coastal plain consists mostly of poorly consolidated marine sediments, while 
foothill soils are granitic with some metasedimentary and metavolcanic inclusions. A detailed 
description of Base soils can be found in the San Diego County Soil Survey (U.S. Soil 
Conservation Service 1973). The level of resolution for Soil Survey maps is appropriate for 
preliminary planning purposes only. For activities where soil properties are important, such 
as construction projects, testing should be done to confirm the nature of the soil on site. 
 
 
3.1.4 Hydrology  
 
The hydrology of Camp Pendleton is influenced by several factors, including those that are 
natural (topographic, geologic, climatic, etc.) and human influenced (land use, dams, etc.). 
Proper management and stewardship of water resources are fundamental to natural resource 
and land use sustainability. This section provides a cursory overview of fundamental 
hydrologic features that characterize Camp Pendleton, including watersheds, precipitation, 
and runoff. Also introduced in this section is Camp Pendleton’s water quality, supply, and 
use.  
 
 
3.1.4.1 WATERSHEDS 
 
Mountain ranges divide the Base into four main watersheds, or drainage areas (Table 3-1, 
Figure 3-3): Santa Margarita, Las Flores, San Onofre, and San Mateo. The Las Flores 
watershed is often divided into subsidiary watersheds, the Las Flores, Coastal, and Aliso. 
Although the San Louis Rey River drains into the ocean south of the Base, a fraction of this 
watershed occupies the southern portion of the Base. 
 
The largest drainage, the Santa Margarita, is 742 square miles (474,880 acres). Over 90% of 
this watershed is off-Base lands. De Luz Creek is an important tributary to the Santa 
Margarita. Some areas south of the Santa Margarita River drain off Base into the San Luis 
Rey River. Aliso Creek, Horno Creek, French Creek, Cockleburr Creek, Hidden Creek, Las 
Flores (with tributaries Las Pulgas and Piedra de Lumbre), and San Onofre Creek (and the 
Jardine Canyon tributary) are watersheds that are completely on Camp Pendleton and drain 
into the Pacific Ocean. San Mateo Creek drainage with tributaries Cristianitos and Talega 
includes areas of the Cleveland National Forest, San Onofre State Park, the City of San 
Clemente, and other private lands. 
 
The two largest watersheds on Base, Santa Margarita and San Mateo, form broad alluvial 
plains as they approach the Pacific Ocean. As the streams reach the sea, sloughs or estuarine 
lagoons form due to sand bars or narrow tidal barriers. These impound low stream flows but 
are breached during high flows caused by storm events. The blockages subsequently reform 
by sedimentation and normal wave action. The three largest estuaries on the Base are situated 
at the mouths of the Santa Margarita, Las Flores, and San Mateo streams.  
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TABLE 3-1. Principal watersheds: acreage and percent occupation 
occurring on Camp Pendleton. a  

 
 
Watershed 

 
Approximate 

Acreage on Base 

Approximate 
Total Acreage of 

Watershed 

Percent of 
Watershed on 

Base 

Aliso 11,400 11,400 100 

Coastal  9,800 9,800 100 

Las Flores 16,900 16,900 100 

San Luis Rey 9,100 357,120 2 

San Mateo 18,200 87,680 21 

San Onofre 27,520 27,520 100 

Santa Margarita b 31,200 474,880 7 

a
  Only the major watershed groups are presented (several smaller systems may be lumped into 

a single watershed system). 
b
  Santa Margarita watershed acreage includes the southernmost portion of the Deluz Creek 

watershed which occurs on Base. 
 
 
 
Headwaters for the four main watersheds of Camp Pendleton originate on the western slopes 
of the Peninsular Ranges. Flowing southwesterly to the Pacific Ocean from the Santa Ana 
and Santa Margarita Mountains and the Santa Rosa Plateau is the largest stream system, the 
Santa Margarita River. Below the confluence of Murrieta and Temecula Creeks, the Santa 
Margarita is southern California's only "free-flowing" river with no major dams. Activities of 
the nonmilitary ownership of these drainages (Table 3-1) affects water quality and 
sedimentation issues for the Base. 
 
The two smaller watersheds to the north, San Onofre and Las Flores, are completely 
contained within the Base. Las Flores Creek is formed less than a mile from the Ocean where 
Las Pulgas Creek and Piedra de Lumbre Creek come together. At the most northern portion 
of the Base is the San Mateo Creek watershed.  
 
The alluvial valleys in the lower portions of these four watersheds contain the principal 
source of water for the Base (MCB Camp Pendleton 1986). These groundwater basins were 
evaluated for their "safe yield" of potential water, which is the amount of groundwater that 
can be extracted without detrimental effects to the basin (Leedshill-Herkenhoff 1989). All of 
the Base's well production in the Santa Margarita River watershed is from the younger 
alluvium (Jenks 1993). 
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3.1.4.2 PRECIPITATION AND RUNOFF 
 
Over one hundred years of precipitation records (up to 1990) for the lower area of the Base 
(Table 3-2) reveal an average of 13.47 inches of precipitation per year, with a minimum of 
4.51 inches (in 1960-61) and a maximum of 34.40 inches (1977-78). However, in 1993, a 
year with serious flooding, rainfall was estimated to have reached 42.0 inches (Malloy, pers. 
comm. 1994). In the mountains at Case Springs (at 2300 ft. elevation), the 1965-1993 records 
indicate an average precipitation of 23.02 inches, with a minimum of 10.05 (1980-81) and a 
maximum of 50.42 inches (1968-69). 
 
The variability in annual runoff for the major streams on the Base is shown in Table 3-2 
below. Discontinuous collection of flow data, however, hinders the accuracy of some of these 
historical records.  
 
The potential is particularly high for large floods on Camp Pendleton because of the extreme 
variability of runoff and precipitation. Successive soil-saturating storms in early 1993, 
combined with intense rainfall (6.8 inches in 24 hours) in the upper watershed, led to record 
flooding in the Santa Margarita River on January 16. At the damaged gaging station at 
Ysidora, the estimated peak discharge of 45,000 cubic feet per second (cfs) was the highest 
in 68 years of record keeping, exceeding the previous record (February 16, 1927) by about 
12,000 cfs or 34% (Bowers 1993).  
 
 
TABLE 3-2. Recent hydrologic records for gaging stations on or near Camp 
Pendleton. 

 
 

Stream Gage Station 

Period of Record 
(water year or 
month/year) 

Minimum 
Runoff  

(acre-feet) 

Maximum 
Runoff 

(acre-feet) 

Average 
Runoff  

(acre-feet) 

San Mateo Creek 
near San Clemente a 

1953 - 76;  
1990 - 1993 

13  
 

62,699 
 

8,230 

Santa Margarita River 
near Fallbrook b 

10/24 - 1/80;  
9/89 - 9/93  

1,410 
 

159,000 
 

19,940 
 

Santa Margarita River at 
Ysidora b 

3/23 - 9/93 0 
 

244,400 
 

25,012 
 

De Luz Creek near 
Fallbrook a,b 

2/51 - 9/76; 
9/89 - 9/93 

0 
 

31,286 
 

3,970 

Fallbrook Creek near 
Lake O'Neill a 

10/64 - 9/76;  
10/89 - 9/93 

32 
 

6,247 
 

1,491 

San Onofre Creek at 
San Onofre a,b 

1952 - 1976; 0 
 

14,684 
 

1,581 

a AC/S Environmental Security records, Camp Pendleton.  
b U.S. Geological Survey records. (Several of the active gage stations were temporarily out of commission as a 

result of the January 1993 flood and flows were estimated in the interim.) 
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The 100-year peak flow at this gage station is estimated (for flood control purposes) to be 
100,000 cfs (assuming upstream storage sites are full), with a total five-day flood volume 
predicted to be 144,000 acre-feet (Leedshill-Herkenhoff 1989). Peak discharges will likely 
increase in future years due to the effects of expanded urbanization in the upper watershed. 
 
During the summer months, the frequency of extremely low flows in unregulated streams is 
particularly high throughout Camp Pendleton. It is not unusual for the San Mateo, San 
Onofre, and Los Flores Creeks to be dry from July through October. The Santa Margarita 
River has had no flow reaching the Ocean during about 26% of the period of record 
(Leedshill-Herkenhoff 1989). 
 
 
3.1.4.3 FLOODPLAINS AND SURFACE WATERS 
 
A flood evaluation completed in 1989 concluded that, under existing conditions, the 100-year 
flood would inundate almost all of the developed areas near the Santa Margarita River, 
except the Naval Hospital, Sewage Treatment Plant No. 3, and the Ranch House. This flood 
channel is about 1000 feet wide, compared to a low flow channel of less than 100 feet, and 
covers most of the valley floor where the River traverses the Base (Leedshill-Herkenhoff 
1989). 
 
Severe channel-bed scour to a depth of at least 10 feet below the riverbed had previously 
removed one of the Basilone Road bridge footings during a 21,200 cfs flood in the winter of 
1978 (Chang 1988). Before the January 1993 flood, it was predicted that the existing bridges 
at Basilone Road and Stuart Mesa Road would be overtopped by a 100-year flood at 100,000 
cfs and that a non-damaging flood would have to be less than 11,000 cfs (Leedshill-
Herkenhoff 1989). The 1993 flood of an estimated 45,000 cfs at Ysidora was about a 25-year 
flood event (based on the most recent flow frequency table). It destroyed the bridge at 
Basilone Road and damaged the Stuart Mesa Road Bridge.  
 
Damage was exacerbated in 1993 because immense amounts of sediment and debris, 
estimated at 300,000 cubic yards and largely from off-Base sources, were deposited on the 
wide, flat floodplain of the Santa Margarita River, as the flood passed through Camp 
Pendleton (California Regional Water Quality Control Board 1993). In addition to the loss of 
bridges, railroad tracks were washed out and the Air Station was severely impacted by 
sedimentation. Drinking water quality was in question as a result of the flood's impact on the 
water supply wells within the floodplain and some of the sewage treatment plants were 
flooded and retention ponds destroyed.  
 
Concern has been raised that more frequent and damaging flood events could be experienced 
on the Base because of the effects of increased upstream urbanization in the Santa Margarita 
Watershed. Previous damaging floods have occurred at Camp Pendleton in 1951-52, 1956, 
1968-69, 1978, and 1980 (Leedshill-Herkenhoff 1992). 
 
While two major dams, at Vail Lake and Skinner Reservoirs, are located far upstream in the 
Santa Margarita watershed, Camp Pendleton has only a low flow impoundment on this river 
that is used to divert water into Lake O'Neill. This small lake was constructed originally in 
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1883 on Fallbrook Creek (a tributary) to store water for farm irrigation. Since it came into 
use for the Base, the lake's purpose has been primarily to supplement the water supply and 
secondarily to provide recreation. This reservoir has a capacity of 1,200 acre-feet and is 
dependent on the Santa Margarita River (through the O'Neill Ditch diversion), Fallbrook 
Creek, and rainfall runoff as its water sources. To help recharge downstream aquifers, its 
stored water is released each fall into percolation ponds near the gaging station (Leedshill-
Herkenhoff 1989).  
 
In addition, small ponds are located throughout the Bas, including: Case Springs and Witman 
Pond (both in San Onofre watershed); Pulgas Lake (Las Flores watershed); Broodmare Pond, 
Pilgrim Creek Pond, Horseshoe Lake, and Windmill Lake (San Luis Rey watershed); Wildcat 
Ponds and India Ponds (all in Santa Margarita watershed).  
 
 
3.1.4.4 WATER QUALITY, SUPPLY, AND USE 
 
Frequent low flow conditions in the Base's streams can concentrate and exacerbate natural 
and human-caused water quality problems. While certain water quality objectives set by the 
State through the San Diego Regional Water Quality Control Board have sometimes been 
exceeded, the quality of Camp Pendleton's drinking water presently meets the mandatory 
health-related standards established by the California Department of Health Services under 
Title 22 of the Health and Safety Code (MCB Camp Pendleton 1993a).  
 
Data from surface water quality monitoring stations indicate that the Santa Margarita River's 
water contains excessive total dissolved solids (TDS) and nitrate, and increasing 
concentrations of magnesium and sulfate. Groundwater quality in the Base's wells near this 
river is impacted by TDS levels above California water quality objectives and threatened by 
increasing levels of nitrate, sulfate, and chloride (Leedshill-Herkenhoff 1989). Upstream 
users greatly affect the Base’s water quality since Camp Pendleton is the last water user on 
the extensive Santa Margarita River system. Nutrient levels, particularly nitrogen, have 
increased in recent years due to intensive agricultural use of fertilizers in the upper 
watershed. In addition, a dramatic expansion of residential, commercial, and industrial 
development during the past decade in the upper part of the drainage has produced more 
urban runoff and wastewater discharge. 
 
For the other three major drainages on the Base, fewer sampling data are available. However, 
surface water samples indicate that Las Flores, San Onofre and San Mateo Creeks all have 
had TDS levels that at some point exceed the Regional Water Quality Control Board's 
objectives. San Mateo Creek's quality also exhibits excessive sulfate and nitrate 
concentrations. While drinking water standards for groundwater are met for most constituents 
in the three drainages, recurring problems have been noted for TDS, conductivity, nitrate, 
iron, sodium, and coliform (E. coli). Data have not indicated any long term trends. 
(Leedshill-Herkenhoff 1989). 
 
Concern is always present about potential seawater intrusion into the Base wells if the water 
extraction exceeds the safe yield of the individual basins (MCB Camp Pendleton 1986). 
Frequent monitoring and extraction control of key wells appears to have helped prevent such 
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contamination from occurring in recent years. Historically, however, the Ysidora Narrows 
well in the Santa Margarita River Basin showed evidence of seawater advance as far as 
3 miles upstream by 1952 due to pumping in the basin (California Department of Water 
Resources 1956). By maintaining a five foot level static water level at this critical well site, 
seawater intrusion has apparently been avoided. Increased chloride concentrations at this site 
and at a well in the San Onofre Creek Basin may have also been caused by increased 
pumping from lower quality strata and decreased fresh water recharge (Leedshill-Herkenhoff 
1989). Salt-load imbalances in each of the groundwater basins was noted to have increased 
dramatically from 1964 to 1976 and were projected to increase in Santa Margarita Basin due 
to further development upstream (PRC Engineering, Inc. 1983). 
 
Excessive levels of sediment, particularly in the Santa Margarita River, are another water 
quality problem. Until the 1993 flood, studies had predicted that the Santa Margarita would 
be a low sediment producer due to its lower average rainfall and higher percolation rates 
compared to other large rivers in the region (Brownlie & Taylor 1981). In January 1993, 
intensive rainfall in the headwaters, combined with over 5,000 acres of bare ground from 
unfinished and unprotected construction sites, helped yield a river of "liquid sandpaper" 
which scoured channels and left four- to eight-foot deposits of sand and gravel in the Camp 
Pendleton floodplain and estuary, despite several upstream dams trapping sediment 
(California Regional Water Quality Control Board 1993; Bell 1993).  
 
Hazardous waste contamination has been detected in soil and shallow groundwater on the 
Base but not in the deep aquifer supplying drinking water. Groundwater monitoring reveals 
that no contamination has migrated off the Base's property. In 1989, Camp Pendleton was 
placed by the U.S. EPA on the National Priorities List for cleanup of hazardous waste. 
Contamination is from solvents, metals, petroleum, and other wastes contributed by past 
waste handling and disposal practices on the Base. A cleanup program is currently in 
operation (MCB Camp Pendleton 1993b). 
 
Camp Pendleton's domestic, agricultural, and industrial water supply is totally dependent on 
pumping from underground aquifers located on the Base that are recharged by percolation 
from overlying rivers and streams. At present, Camp Pendleton does not rely on imported 
water, unlike most other water systems in Southern California.  
 
Santa Margarita River wells provide water to the Headquarters Area, Naval Hospital, Camp 
Del Mar, and all points in-between, representing about 65% of the total water consumed on 
the Base. The Las Flores Creek wells produce water for Camp Pulgas and Camp Las Flores, 
while the San Onofre Creek well water is delivered to Camp Horno and Camp San Onofre. 
Camps Talega, Cristianitos, and San Mateo; the San Onofre Housing, School, and Trailer 
Park; and the 51 area Marine Corps Exchange complex are all served by wells from San 
Mateo Creek (MCB Camp Pendleton 1993a). Agricultural wells supply irrigation water for 
leased sites of about 700 acres in the Stuart Mesa area and 600 acres in the San Mateo area. 
 
Since complete well production records began in 1944, total annual water use has ranged 
from a low of 5,850 acre-feet (1991) to a high of 10,656 acre-feet (1979). While total use 
averaged 8,066 acre-feet over this 50-year period, well production during 1991-1993 was 
significantly lower, averaging 6,311 acre-feet, or a 22% reduction. Military consumption 
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represents an annual average of 5,910 acre-feet (73% of the total), while agricultural 
irrigation use (on leased sites) amounts to 2,156 acre-feet (27%). Fluctuation in use is related 
to water conservation efficiency during drought years, troop mobilization levels, water 
system leaks, crop water needs, and other factors. 
 
 
3.1.5 Fire 
 
Fire has a strong influence on the biological structure and composition of Camp Pendleton’s 
vegetation. It can play a positive, even necessary, role in the maintenance of native 
vegetation and natural community structure. Fires can create a mosaic of seral stages within a 
particular vegetation community that promotes habitat diversity. However, the fire frequency 
at some locations on Camp Pendleton is higher than other areas in southern California (MCB 
Camp Pendleton 1998). A high fire frequency can permanently change the vegetation type 
(type conversion) of a given site by suppressing it to a lower seral stage. The use of 
pyrotechnics and live-fire ammunition by the military during training creates this additional 
risk of fire occurrence relative to other areas of southern California.  
 
Zedler et al. (1997) states that anthropogenic causes of fire in southern California are not a 
recent phenomenon. In fact, it appears that prehistoric humans played an active and 
significant role in elevating fire frequency (Zedler et al. 1997). Early native Americans, as 
well as the Spanish and Mexican settlers of the region, regularly used fire as a tool to clear 
brush to facilitate hunting and to promote grazing (Rasmussen & Woodman 1997). Cattle 
grazing and, later, crop cultivation continued on the former Rancho Santa Margarita y Las 
Flores (now Camp Pendleton) until the U.S. Government acquired the land in 1942.  
 
While fire ignitions and burn frequency at Camp Pendleton are much higher today than at the 
time the military acquired the property, burn patterns may reflect prehistoric ones more 
closely than those resulting from fire suppression policies in southern California (Minnich 
1983). Vegetative, topographic, and climatic factors in the region have also favored fire since 
the emergence of the Mediterranean climate hundreds of thousands of years ago. 
 
 
3.2 BIOLOGICAL ENVIRONMENT 
 
Southern California is one of the most biologically diverse regions in the continental United 
States. It supports a variety of habitat types and contains the greatest number of plant and 
wildlife species identified by the federal government as threatened or endangered (Dobson et 
al. 1997). Natural resources on Camp Pendleton reflect the rich diversity of species and 
habitat types formerly present within the region. The great diversity and abundance of plant 
and wildlife resources on Camp Pendleton provide many ecological, aesthetic, recreational, 
and military values to the Base, its residents, and the general public. 
 
This section provides an introduction to the diversity of plant and wildlife species (including 
descriptions of federally listed threatened and endangered species) found on Camp 
Pendleton. Plant communities are also introduced in this section; however, greater 
description of these is provided in Appendix M. A discussion of the value that vegetation and 
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land cover provide to the training mission of Camp Pendleton is also presented. Included in 
this section is also a discussion of the importance, and present situation, of landscape 
linkages and corridors.  
 
Nomenclature used within this document follows CalFlora (2000) for plants, Holland (1986) 
for vegetation types (plant communities), and California Wildlife Habitat Relationships 
System (CDFG 1999) and the California Natural Diversity Database (CDFG 2000a) for 
amphibians, birds, mammals, and reptiles. References to basewide survey efforts assume 
exclusion of restricted areas (i.e., Central Impact Area for safety reasons) and, depending 
upon the species, may assume efforts were focused within areas of potential habitat (e.g., 
surveys for beach species are conducted within beach habitats).  
 
 
3.2.1 Plant Species and Communities  
 
Camp Pendleton supports high quality, and in some instances, the last, remaining intact 
stands of sensitive habitat types in coastal southern California. Zedler et al. (1997) described 
and mapped 21 native and nonnative vegetation types on Camp Pendleton. Major vegetation 
types are presented in Figure 3-4 and descriptions are provided in Appendix M. Most of these 
vegetation types are recognized in the classification system developed by Holland (1986).  
 
Rare plant surveys were first conducted on the Base in 1986 (PSBS 1986). Since then, 
additional rare plant surveys have been conducted in 1987 (PSBS 1987), 1988 (PSBS 1988), 
1990 (PSBS 1990), 1993-1996 (Dudek & Associates 1993, 1996; Zedler & Bliss 1993), and 
1997 (RECON 1999). Some of these surveys were conducted basewide, while others focused 
on selected portions of the Base. Over the years, approximately 818 plant species have been 
identified on Camp Pendleton (Table 3-3). A comprehensive plant list is presented in 
Appendix N. In addition to numerous rare plant species, three federally listed threatened or 
endangered plant species are known to exist on Camp Pendleton: thread-leaved brodiaea 
(Brodiaea filifolia), spreading navarretia (Navarretia fossalis), and San Diego button-celery 
(Eryngium aristulatum var. parishii). (See Section 3.2.3 for detailed descriptions of each 
federally listed species on Camp Pendleton.)  
 
A number of rare and sensitive plant species that are known to occur in the region, including 
Encinitas baccharis and San Diego thornmint, have not been identified on Camp Pendleton to 
date. The Base will continue to look for and document occurrences of rare plants through 
basewide and project-level survey efforts. 
 
Most of the plants on Base are considered native to the region, but as many as 20% 
(Table 3-3) are exotic (nonnative), often invasive species that in some cases have become 
naturalized since European settlement. These nonnative species are believed to have 
displaced some native plant species in the region. One historical account of the area 
(formerly Rancho Santa Margarita y Las Flores) from 1829 described wild (summer) 
mustard as a “terrible scourge” attaining heights of as much as three meters and claimed that 
it could not be controlled by human means or fire (Engstrom 1996). 
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Some of the exotic invasive plant species that occur on Base include giant reed grass (Arundo 
donax), artichoke thistle (Cynara cardunculus), perennial pepperweed (Lepidium latifolium), 
mustard (Brassica spp.) fennel (Foeniculum vulgare), iceplant (Mesembryanthemum 
crystallinum), tamarisk (Tamarix parviflora), and tree tobacco (Nicotiana glauca). 
 
 

TABLE 3-3.  Number of native and nonnative plant species at Camp 
Pendleton, grouped by vegetation type. 

Vegetation Type a # Native Species # Nonnative Species TOTAL 

Grasses 73 40 113 

Vines 0 1 1 

Ferns 20 0 20 

Herbs b 409 103 512 

Herb/Vine 17 2 19 

Herb/Shrub 3 1 4 

Shrubs 102 5 107 

Shrub/Vine 4 0 4 

Shrub/Tree 11 5 16 

Trees 19 3 22 

TOTAL 658 160 818 

a
 Categories accommodate plant species that are classified as having more than one plant 

form (see Appendix N).  
b
 Not including grasses. 

 
 
3.2.1.1 USE OF VEGETATION COMMUNITIES BY MILITARY TRAINING 
 
The diversity of natural vegetative cover enhances the realism of military training and is one 
of the reasons Camp Pendleton supports a wide variety of training. This section provides a 
summary of, the use of major vegetation types for military training.  
 
 
Beach and Dune Communities 
 
Beach communities are high value for training, due to the amphibious mission of the Marine 
Corps. Beach environments provide opportunities for amphibious landings. These landings 
involve simulating mine sweeps, securing defensive positions, and establishing encampments 
and staging areas ashore. In this type of training Marines learn to maneuver vehicles and 
equipment through the surf zone and wet and dry sand. Training activities at the Base's 
foredune community at White Beach and the Santa Margarita estuary have been restricted to 
protect nesting areas for the Federally endangered California least tern and the western 
snowy plover. 
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Shrublands (Includes Sage Scrub, Chaparral, and Bluff Scrub) 
 
Shrublands can be difficult for wheeled vehicles and foot mobile troops to maneuver through 
and therefore provides valuable training opportunities in route selection and command and 
control. Vehicles and troops may have difficulty in traversing shrublands depending on 
terrain (which can be quite steep), size of vehicle, and density and size of the vegetation. In 
addition, shrublands provide good opportunities to practice concealment and camouflage 
skills since the vegetation is often not tall enough to hide a standing person or vehicle. Large 
areas of coastal sage shrublands are occupied by the federally threatened California 
gnatcatcher. This restricts activities year round that may impact habitat, and seasonal 
activities that may impact nesting birds. 
 
 
Riparian 
 
Military training in these areas is restricted due to wetlands regulations and the presence of 
endangered species. When available, riparian habitats provide realistic training for using 
covered and concealed avenues of approach for small units through the tall dense vegetation, 
mud and water. They are currently used to a very limited extent for foot activities. 
 
 
Grasslands 
 
Open grasslands are allow tracked and motorized units to fire and maneuver cross country. 
The terrain is usually flat to gently rolling and therefore provides many maneuver 
opportunities, as well as visibility for reconnaissance and observation for indirect fire. 
 
 
Oak Woodlands 
 
Oak woodlands provide excellent opportunities for concealment and camouflage. Sparse 
woodlands provide opportunities for mechanized units to maneuver whereas in more heavily 
forested areas these units are forced to use roads. 
 
 
Coastal Salt Marsh 
 
Military forces would seldom choose to advance through marshes if they could be avoided, 
because of the restrictions to movement imposed by the swampy conditions. Nevertheless 
these habitats provide training opportunities for military planners on how to avoid restrictive 
terrain. 
 
 
3.2.2 Wildlife Species 
 
Wildlife species on Camp Pendleton are important to the functioning of ecosystems and 
provide many benefits to humans. Some animals disperse seeds, while others consume 
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insects and rodents considered harmful to humans. Others provide recreational opportunities, 
such as hunting, fishing, and bird watching. 
 
The large undeveloped portions of Camp Pendleton support a variety of wildlife species. In 
addition to hundreds of invertebrates, the Base has documented the presence of more than 50 
mammalian, 30 reptilian, 10 amphibian, 300 avian, and 60 fish species (see Appendix O for 
list of wildlife species that have been seen on Camp Pendleton). Species of special concern 
that have been identified by various agencies and organizations are identified in Appendix O. 
Additional wildlife species certainly occur, but few financial resources are available to 
adequately survey for them, especially among the invertebrates.  
 
Many wildlife species are resident on the Base and can be found throughout the year. While 
other wildlife species visit the Base seasonally, such as migratory birds like the least Bell’s 
vireo, or periodically, such as the mountain lions and golden eagles that come and go as they 
travel throughout their large home ranges. 
 
Most of the wildlife species on Base are considered native to the region, but many are also 
exotic. As with the plants, some exotic wildlife species are invasive and may be causing the 
decline or local extirpation of native species (e.g., as a result of competitive exclusion, 
habitat alteration, predation, nest parasitism, etc.). Examples of nonnative wildlife species on 
Base include the beaver (Castor canadensis), brown-headed cowbird (Molothrus ater), 
bullfrog (Rana catesbeiana), red swamp crayfish (Procambarus clarkii), Argentine ants 
(Iridiomyrmex humilis), and several exotic fish species (e.g., mosquitofish [Gambusia 
affinis], carp [Cyprinus carpio], black bullhead [Ameiurus melas], and green sunfish 
[Lepomis cyanellus]).  
 
Among the many native wildlife species for which Camp Pendleton provides habitat are 
2 mammalian, 1 amphibian, 8 avian, 2 fish, and 2 invertebrate federally listed threatened or 
endangered wildlife species (see Section 3.2.3 for a description of each species). A number 
of other federally listed threatened or endangered wildlife species are known to occur in the 
region, such as the quino checkerspot butterfly, but have never been identified on Camp 
Pendleton. Other federally listed threatened or endangered wildlife species, such as the red-
legged frog, have been historically recorded on Base, but not in more recent survey efforts. A 
majority (91 %) of avian species on Base are included on the list of migratory birds (50 CFR 
10.13) protected by the Migratory Bird Treaty Act and Executive Order (EO) 13186.  
 
Five California listed threatened and endangered species and over 55 California listed 
Species of Special Concern are also found on Camp Pendleton. Included in these are: the 
Swainson's Hawk (California threatened); Western Yellow-billed cuckoo (California 
endangered) also recently added as a federal candidate species; Belding's Savannah Sparrow 
(California endangered); Peregrine Falcon (California endangered) recently delisted by 
USFWS; Bank Swallow (California threatened); Two-striped Garter Snake (California 
protected); Southwestern Pond Turtle (California protected); San Diego Horned Lizard 
(California protected); and Orange-Throated whiptail (California protected).  
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3.2.3 Federally Listed Threatened and Endangered Species at Camp 
Pendleton 

 
Eighteen (18) federally threatened or endangered species are found on, or transit through, 
Camp Pendleton (Table 3-4). Although Camp Pendleton provides habitat for 18 of San Diego 
County’s 38 federal threatened or endangered species, it encompasses less than 4.6% of total 
land area of San Diego County.  
 
 

TABLE 3-4. Federally listed threatened and endangered plant and 
wildlife species at Camp Pendleton. 

Common Name Scientific Name 

Birds  

Bald Eagle a Haliaeetus leucocephalus 
Brown Pelican b Pelecanus occidentalis 
California least tern Sterna antillarum browni 
Coastal California Gnatcatcher Polioptila californica californica 
Least Bell's Vireo Vireo bellii pusillus 
Light-footed Clapper Rail c Rallus longirostris levipes 
Peregrine Falcon d Falco peregrinus anatum 
Southwestern Willow Flycatcher Empidonax trailli extimus 
Western Snowy Plover Charadrius alexandrinus nivosus 

Mammals  

Pacific Pocket Mouse  Perognathus longimembris pacificus 
Stephens’ Kangaroo Rat Dipodomys stephensi 

Fish  

Southern Steelhead Trout e Oncorhynchus mykiss 
Tidewater Goby Eucyclogobius newberryi 

Amphibians  

Arroyo Toad Bufo californicus 

Crustacean   

Riverside Fairy Shrimp Streptocephalus woottoni 
San Diego Fairy Shrimp Branchinecta sandiegonensis 

Plants  

San Diego Button-Celery Eryngium aristulatum var. parishii 
Spreading Navarretia Navarretia fossalis 
Thread-Leaved Brodiaea Brodiaea filifolia 

a Known to occasionally transit the Base. The bald eagle has also been proposed for delisting in the 
lower 48 United States (USFWS 1999a). 

b Known to frequently transit the Base.  
c Only unpaired (possibly transient) light-footed clapper rails have been observed on Camp Pendleton 

since 1988 (Zembal & Hoffman 2000). 
d The peregrine falcon was recently delisted (USFWS 1999b). 
e The southern steelhead trout recently rediscovered upstream of the Base on the San Mateo Creek and 

is pending listing for the Camp Pendleton area. 
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Management of federal threatened and endangered species is conducted through the 
implementation of habitat based management plans for riparian, estuarine, coastal, and 
upland areas (Estuarine and Beach Ecosystem Conservation Plan [Appendix D], the Riparian 
Ecosystem Conservation Plan [Appendix E] and the Listed Upland Species Management 
Program [Appendix F]). These management plans are based on programmatic Biological 
Assessments and Biological Opinions, which contain the goals, objectives, and terms and 
conditions for managing federally listed species on Camp Pendleton.  
 
Because federally listed threatened or endangered species present a special concern for 
wildlife management, Camp Pendleton regularly surveys and maps the location and 
distribution of these species and sensitive habitats (Figure 3-5; see also Appendix P for the 
tracking of USFWS Recovery Plan downlisting criteria and Camp Pendleton’s contribution). 
Information from these surveys is updated periodically and disseminated to Camp Pendleton 
land and resource mangers and resource agencies. Not represented on Figure 3-5 are the bald 
eagle, the brown pelican, and the light-footed clapper rail. It is important to note that 
federally listed species are not surveyed within the Central Impact Area due to safety 
concerns.  
 
 
3.2.3.1 BALD EAGLE 
 
Status. – The USFWS listed the bald eagle (Haliaeetus leucocephalus), as endangered in the 
lower 48 states on 11 March 1967 (USFWS 1967). On 12 July 1995 the USFWS reclassified 
the bald eagle from endangered to threatened as a result of significant increase in numbers of 
nesting pairs, increased productivity and expanded distribution (USFWS 1995b). On 6 July 
1999 the USFWS proposed to remove the bald eagle from the list of endangered and 
threatened species (USFWS 1999a). This proposal has not been finalized, nor has critical 
habitat been designated; however, a recovery plan for the bald eagle has been approved 
(USFWS 1986a).  
 
Distribution and Occurrence. – The bald eagle ranges throughout much of North America, 
nesting on both coasts from Florida to Baja California, Mexico in the south and from 
Labrador to the western Aleutian Islands, Alaska in the north. The bald eagle inhabits 
estuaries, large lakes, reservoirs, major rivers, and some seacoast habitats. They usually nest 
in trees near water but are known to nest on cliffs. 
 
In 1782, there were as many as 100,000 nesting bald eagles living in the continental U.S. 
(USFWS 2001a). Over the years due to pesticide contamination and hunting the bald eagle 
population dramatically decreased and by 1963 there were approximately 417 pairs. Due to 
recovery efforts, this number has risen and in 1998 the population increased to 5,748 nesting 
pairs (USFWS 2001a). Furthermore, the Pacific Region delisting goal of 800 nesting pairs 
has been achieved since 1995 and the numbers of pairs has continued to increase (USFWS 
1999a). In California, the number of pairs has increased from 43 in 1992 to 143 in 1998 
(USFWS 2001a). 
 
The bald eagle is a rare raptor on Camp Pendleton. The nearest occupied breeding areas 
occur off Base, near Whelan Lake and within the Windmill Lake vicinity in Oceanside (Peter 
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Bloom, pers. comm. 2001). However the bald eagles use San Mateo and San Onofre 
drainages for foraging habitat during migration.  
 
Threats. – The decline in population is attributed to loss of nesting habitat, due to 
development along the coast and near inland rivers and waterways, forest clearing and 
environmental contaminants (e.g., from dichlorodiphenyltrichloroethane [DDT] use in the 
1940s, 1950s, and 1960s). 
 
 
3.2.3.2 BROWN PELICAN 
 
Status. – The USFWS listed the brown pelican (Pelecanus occidentalis) as federally 
endangered on 2 June 1970 (USFWS 1970a,b). No critical habitat has been designated for the 
brown pelican; however, a recovery plan has been approved (USFWS 1983).  
 
Distribution and Occurrence. – Brown pelicans range from the Pacific, Atlantic, and Gulf 
coasts north to Nova Scotia. They nest on offshore islands from Maryland down to 
Venezuela, from California south to Chile. In the sixties and seventies, brown pelican 
populations decreased dramatically due to the consumption of fish that contained DDT and 
other hard pesticides. Populations recovered somewhat after DDT became unavailable, 
although, the range of this species has been slightly reduced. The southern California 
population is estimated at 4,500 to 5,000 breeding pairs. Although the brown pelican does not 
use the Base as a breeding ground, it feeds in shallow estuary waters and uses sand spits and 
offshore sandbars for daily loafing and as nocturnal roost areas.  
 
Threats. – Brown pelicans and their habitat are threatened by erosion, plant succession, 
hurricanes, storms, tick infestations, eating contaminated fish caused by pesticides, sewage 
spills and oil spills, and unpredictable food supplies. 
 
 
3.2.3.3 CALIFORNIA LEAST TERN 
 
Status. – The California least tern (Sterna antillarum browni) was federally listed as an 
endangered species by the USFWS in 1970 (USFWS 1970a,b). No critical habitat has been 
designated for this species and the recovery plan has been revised several times (USFWS 
1980, 1985a). An additional revision is expected by 2002. 
 
Distribution and Occurrence. – The California least tern is a migratory bird that historically 
nested in large beach colonies along the coastline from southern Baja, Mexico to central 
coastal California. Over the years the California least tern nesting habitat has been drastically 
reduced as a result of regional urbanization. Nesting is currently limited to San Francisco 
Bay and areas along the coast from San Luis Obispo County to Sand Diego County. Largest 
concentrations of breeding pairs nest in Los Angeles, Orange, and San Diego Counties. 
Migration routes and wintering range for the California least tern are not well known; it is 
thought that this species winters along the Pacific Coast of Central America.  
 
California least tern populations have declined since the early 1900s. At least 1,000 nesting 
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pairs of least terns were reportedly observed along a three-mile section of coastline in San 
Diego County from Pacific Beach to Mission Bay in the early 1900s (Foster 2001). By 1969, 
the statewide tern population was down to 182 pairs (Patton 2000). During the year of the 
listing, 1973, the statewide tern population totaled 600 pairs (Massey 1989; Caffrey 1993). 
Since then, intensive management practices have resulted in an increase in the tern 
population and by 1992 the statewide tern population was up to 2,106 nesting pairs (Massey 
1989; Caffrey 1993). 
 
Since 1969, the California least tern has spent the breeding phase of its life cycle on Camp 
Pendleton, typically arriving in mid-April and departing by September (Foster 2001). This 
small migratory tern nests colonially on undisturbed, sparsely vegetated, flat areas with 
loose, sandy, or salt pan substrate. On Camp Pendleton, California least tern nesting sites are 
located on the beaches at the mouths of the Santa Margarita River (Blue Beach), North 
Beach, French, and Aliso Creeks (White Beach). Nesting also occurs on the salt flats of the 
Santa Margarita Estuary. Figure 3-5 illustrates the general distribution of the California least 
tern on Base. Least terns are opportunistic feeders known to capture more than 50 species of 
fish in relatively shallow, nearshore waters and coastal freshwater ponds, channels, and lakes. 
 
The Base follows active management practices for protecting the least tern breeding habitat. 
Beginning in 1988, the Base retained protective fencing around the Santa Margarita River 
nesting site throughout the year. Additionally, during the breeding season a fence is put up 
along all known breeding locations to protect the colonies from military training on the 
beach. Intensive predator control and monitoring programs are also practiced. As a result of 
these efforts, the Base has shown an increase in the nesting population. In 1992, 43% of the 
nesting population of California least terns was located on Department of Defense lands, 
including 18% on Camp Pendleton (Caffrey 1993). In 1999, the number of nesting pairs in 
San Diego County was up to 2,333, with 672 (29%) found on Camp Pendleton (Keane 1999). 
Additionally, results of the 2000 California statewide surveys show that 23% of the 4,522 
nesting pairs are located on Camp Pendleton (Patton 2000). 
 
Threats. – The decline in California least tern populations is largely attributable to loss of 
nesting and foraging habitat (e.g., from construction of Pacific Coast Highway, beach homes, 
etc.) and disturbance to breeding colonies, including dredging, filling, water pollution, 
development along shorelines, and domestic and wild animals (USFWS 1970, 1980). 
 
 
3.2.3.4 COASTAL CALIFORNIA GNATCATCHER  
 
Status. – The USFWS designated the coastal California gnatcatcher (Polioptila californica 
californica) as threatened on 30 March 1993 (USFWS 1993a). At the time the gnatcatcher 
was given federal protection as a threatened species, the U.S. Secretary of Interior issued a 
Special Rule designed to empower a habitat-oriented conservation planning law enacted by 
the State of California, the Natural Community Conservation Planning process (USFWS 
1993a). The objectives of the NCCP program involve working with local governments and 
landowners to identify and protect habitat in sufficient amounts and distribution that will 
enable long term conservation of the coastal sage scrub community as well as other sensitive 
habitat types (CDFG 1992). The USFWS recently designated critical habitat for the coastal 
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California gnatcatcher in the southern California ecoregion, including on federal lands 
(USFWS 2000b). The USFWS concluded that the benefits of excluding Camp Pendleton 
exceed the benefits of including the Base in the critical habitat designation under Section 
4(b)(2) to ensure that mission-critical military training activities can continue without 
interruption at Camp Pendleton. Currently, there is no recovery plan for the California 
gnatcatcher. 
 
Distribution and Occurrence. – The coastal California gnatcatcher is a non-migratory bird 
with a range restricted to California and Baja California, Mexico. This subspecies is found 
from Ventura County south to San Diego County and east to San Bernardino County. On 
Camp Pendleton, the coastal California gnatcatcher’s distribution is markedly clumped, with 
concentrations in the northern (State Park), coastal, and southern (inland) portions of the 
Base (Figure 3-5). The gnatcatcher occurs almost exclusively in the coastal sage community, 
but can also be found in chaparral and riparian habitats. The breeding season of the 
gnatcatcher extends from late February through July, with peak nesting activities occurring 
from mid-March through May. 
 
Over the years intensive survey efforts on Base have resulted in an increase in known 
gnatcatcher populations. Surveys in 1989 found 179 gnatcatcher pairs on Camp Pendleton 
and in 1994 the population increased to 224 total sightings (note: total sightings includes 
pairs, individuals, and juveniles) (Griffith Wildlife Biology 1997a). A basewide survey 
(excluding the State Park lease areas) in 1994 found 554 coastal California gnatcatcher 
locations composed of 388 verified pairs, 47 single males, 14 single females, 30 birds of 
unknown sex (many were probably paired), and 75 juveniles not associated with family 
groups (Griffith Wildlife Biology 1997a). Foothill Transportation Corridor surveys 
conducted in 1995 and primarily in the State Park lease areas found 95 coastal California 
gnatcatchers. There was some overlap in the areas surveyed in 1994 and 1995. A 1998 
basewide survey (including the State Park lease area) found 620 pairs of coastal California 
gnatcatcher (Atwood et al. 1999). Surveys were conducted in suitable scrub habitat within 
the defined study area of each effort. By placing a 500-ft-radius buffer around each 1998 
coastal California gnatcatcher GIS point, and removing overlapping buffers and off-Base 
areas, approximately 8,260 acres are estimated to be occupied by coastal California 
gnatcatcher on Base. The distribution of coastal California gnatcatchers across the Base 
(excluding the State Park lease area) during 1994 and 1998 was similar. The 1998 population 
of gnatcatchers on Camp Pendleton accounts for 18% of the San Diego County population.  
 
Threats. – Although numerous factors were involved in the decline of the coastal California 
gnatcatcher, habitat destruction and fragmentation are the principal reasons for the species’ 
current threatened status. Agricultural use, urbanization, increased fire frequency, nest 
parasitism by cowbirds, and introduced exotics have adversely impacted extant sage scrub 
habitat.  
 
 
3.2.3.5 LEAST BELL'S VIREO 
 
Status. – The USFWS listed the least Bell’s vireo (Vireo bellii pusillus) as an endangered 
species on 2 May 1986 (USFWS 1986b). Critical habitat for the least bell’s vireo was 
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designated in 6 southern California counties on 2 February 1994 (USFWS 1994a). Camp 
Pendleton was excluded from this designation due to a MOU with the USFWS. A draft 
recovery plan is available for this species (USFWS 1998a).  
 
Distribution and Occurrence. – Formerly common and widespread in California and 
northwestern Baja California, the least Bell’s vireo was reduced to about 300 pairs in the 
mid-1980s. The vireo's dramatic decline is due to widespread loss of low elevation riparian 
habitat combined with range expansion by the brown-headed cowbird (Molothrus ater), a 
serious brood parasite of open-cup nesting songbirds. After active management measures 
(namely cowbird control and habitat conservation) were instituted in the early 1980s, the 
vireo population increased to an estimated 600 pairs in 1991 (Pavelka 1994).  
 
The least Bell's vireo arrives at Camp Pendleton from mid-March to early April and leaves 
for its wintering ground in southern Baja California in August (Franzreb 1989). Vireos 
primarily inhabit dense willow-dominated riparian habitats with lush understory vegetation. 
They nest 3-4 feet above the ground in dense understory and use taller trees for foraging and 
singing perches (Salata 1981). Least Bell's vireos forage primarily in willows. However, 
vireos nesting on the edge of riparian habitat or in riparian corridors less than 150 feet wide 
have been observed foraging up to 180 feet away from the willow-riparian edge in coastal 
sage scrub and chaparral (Kus & Miner 1989). Home ranges of vireos in the Santa Margarita 
River habitat varied from less than ½ acre to over 9 acres (mean 2.64 acres) in 1988; a 
majority were between 1 and 2 ½ acres (Jones 1989). A summary of breeding and territorial 
male least Bell's vireos observed on Camp Pendleton between 1979 and 2000 is shown in 
Table 3-5. Figure 3-5 illustrates the general distribution of the least Bell’s vireo on Base. 
 
Active management for the least Bell's vireo on Camp Pendleton began in 1981. A cowbird 
live-trapping and removal program was first initiated in 1983 with 5 traps on the Santa 
Margarita River. The cowbird control program expanded to 33 traps basewide by 1994 and to 
40 traps basewide in 2000. Since cowbird control began, the number of vireo locations at 
Camp Pendleton has increased from 62 to nearly 1000 (Griffith Wildlife Biology 2000). 
Additionally, the incidence of nest parasitism dropped from 47% in 1982 to 3.3% in 1986 
(Beezley & Rieger 1986). As the trap design was improved and the number of traps 
increased, the incidence of cowbird nest parasitism continued to decline and reached 0.5% in 
1990. Currently, the parasitism by cowbirds continues to diminish, but there are still high 
numbers of cowbirds being captured, indicating that little impact upon the regional cowbird 
population is being made over time. Populations of other species impacted by cowbirds, 
including the California gnatcatcher, Swainson's thrush (Catharus ustulatus), Hutton's vireo 
(Vireo huttoni), warbling vireo (vireo gilvus), Wilson's warbler (Wilsonia pusilla), yellow 
warbler (Dendroica petechia), yellow-breasted chat (Icteria virens), blue grosbeak (Guiraca 
caerulea), and lazuli bunting (Passerina amoena), have also increased on Camp Pendleton 
(Griffith Wildlife Biology 1994). 
 
Under the Riparian BO (USFWS 1995a), Camp Pendleton maintains a minimum of 1,200 
acres of riparian habitat to support the least Bell's vireo and other riparian species. Vegetation 
categories used by least Bell's vireo are riparian woodland, riparian scrub, and mixed 
woodland. 
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TABLE 3-5. Number of singing male least Bell’s vireos a on different drainages 
at Camp Pendleton, 1978 to 2000 (data sources: Salata 1983; Pavelka 1994; 
Kus 1996; Griffith Wildlife Biology 1992, 1997b, 1998, 1999a, 2000). (Table 
modified from Griffith Wildlife Biology 1999b.) 

  DRAINAGE d   

 
 
Year b 

 
Field 
Hrs.c 

S 
M 
R 

 
C 
C 

S 
M 
C 

S 
O 
C 

P 
D 
L 

L 
F 
C 

 
A 
C 

 
F 
C 

D 
L 
C 

F 
B 
C 

P 
B 
C 

 
W 
C 

 
P 
C 

M 
I 
S 

 
 

Total 

 
% 
Growth e 

1978  5  0   0         5  

1980 100 14  1 0  0   0    0  15 200 

1981 300 26  0 0  1   0      27 80 

1982 750 43  0 0  2   0      45 67 

1983 615 60  0 0  1   1      62 38 

1984 526 83  0 0  0   0      83 34 

1985 511 86     0   1      87 5 

1986 539 98  0 0  0   2      100 15 

1987 760 142  3 0  4  0 3    4  156 56 

1988 1375 200  1 0  3  0 2 0   4  210 34 

1989 1184 154  0 0  5  0 2 0   11  172 -18 f 

1990 964 189  1 0  8 0 0 0 0   11  209 22  

1991 960 212  1 1  22 2 1 3 0   14  256 25 

1993 307 319  4 3 1 59 5 1 3 6 1 1 20  423 65 

1995 1243 426 2 23 15 1 125 12 7 24 11 1  44 5 696 65 

1996 1120 523 5 48 27 1 148 24 10 26 16 2 2 48 22 902 30 

1997 1260 540 4 51 30 1 164 19 9 24 2 3 1 61 26 935 3 

1998 1546 567 3 55 40 9 157 22 6 15 15 6 5 68 43 1011 8 

1999 1582 486 11 63 44 8 126 18 6 18 18 3 8 42 34 885 -12 

2000 1602 440 9 56 40 3 112 23 7 22 14 3 7 35 36 807 -8 

a Singing males include resident males (present > 30 days, paired, or single) and transient males (present <30 
days). Transient males not included for total in 1981-1986, 1995.  

b Comprehensive surveys were not performed in 1979, 1992, and 1994. 
c Cursory walk by surveys in 1978 and 1980. 
d Drainages: Santa Margarita River (SMR), Christianitos Creek (CC), San Mateo Creek (SMC), San Onofre 

Creek (SOC), Piedre de Lumbre (PDL), Las Flores Creek (LFC), Aliso Creek (AC), French Creek (FC), De 
Luz Creek (DLC), Fallbrook Creek (FBC), Pueblitos Canyon (PBC), Windmill Canyon (WC), Pilgrim 
Creek (PC), Miscellaneous (MIS). Blank cells represent no survey performed. 

e Percent growth = (Current Year – Past Year/Past Year) x 100. Note 1980, 1993, and 1995 is over 2 years. 
f The decrease in vireo numbers from 1988 –1989 and from 1998-1999 occurred throughout the subspecies 

range due to unknown causes. 
 



  Integrated Natural Resources Management Plan  [October 2001] 

 Chapter 3: Natural Resources  3-31 

 
Threats. – The decline in least Bell's vireos is attributed to permanent or long term loss and 
degradation of nesting habitat and riparian woodlands due to urban development, human 
disturbance, and nest parasitism by cowbirds (USFWS 1986b). 
 
 
3.2.3.6 LIGHT-FOOTED CLAPPER RAIL 
 
Status. – The light-footed clapper rail (Rallus longirostris levipes) was federally listed as an 
endangered species by the USFWS on 13 October 1970 (USFWS 1970b). No critical habitat 
has been designated for this species; however, a recovery plan is available (USFWS 1985b).  
 
Distribution and Occurrence. – The light-footed clapper rail is a nonmigratory bird found in 
coastal fresh and salt water marshes in southern California and northern Baja, California, 
Mexico. Currently, the light-footed clapper rail is found in only a fraction of the marshes it 
once occupied. The rail has been absent from Los Angeles County since the early 1980s and 
populations in Santa Barbara County are also thinning. The largest number light-footed 
clapper rails, about 60% of the state breeding population, reside in Upper Newport Bay 
Ecological Reserve in Orange County (Zembal & Hoffman 2000).  
 
The population and distribution of the clapper rail in California has varied over the years. In 
1980, 203 pairs of light-footed clapper rails were observed in 11 different marshes; in 1996, 
325 pairs were observed in 15 marshes; and, in 2000, 253 pairs were observed in 16 marshes 
(Zembal & Hoffman 2000). Some populations in California have been successfully 
augmented through the translocation of eggs (Zembal & Hoffman 2000).  
 
On Camp Pendleton, Dr. Richard Zembel (formerly of the USFWS) has conducted 
independent surveys of the light-footed clapper rail annually from 1980 through 2000. The 
survey areas include San Mateo Creek Mouth, Las Flores Marsh, Cocklebur Canyon Mouth, 
and Santa Margarita Lagoon (note: not all locations were surveyed every year) (Zembal & 
Hoffman 2000). During these survey efforts, clapper rails were detected in the Santa 
Margarita River mouth (1982-1988), Cockleburr Canyon mouth (1982), and Las Flores 
Marsh (1983) (Zembal et al. 1984). Total sightings on Base were never greater than three 
pairs for a single survey season from 1982 to 1988. The reports from Cockleburr Canyon and 
Las Flores marsh are probably from transient birds (Zembal et al. 1984). In 1993 and 1997 
unpaired rails were seen in the Santa Margarita Lagoon (Zembal & Hoffman 2000).  
 
The light-footed clapper rail feeds mostly on clams, spiders, mussels, and crabs. Preferred 
marsh vegetation varies from salt marshes heavily dominated by pickleweed (Salicornia 
virginica) to freshwater marshes with dominant cattails (Typha spp.) and bulrushes (Scirpus 
spp.) with occasional intermixed willows (Salix spp.) (Zembal & Massey 1986). In addition, 
scattered stands of spiny rush (Juncus acutus ssp. leopoldii) are critical for rail nest 
placement (Zembal & Hoffman 2000).  
 
Threats. – The decline in light-footed clapper rails is attributed to urban development, human 
disturbance, predation, and a general loss or degradation of feeding and nesting habitat in 
coastal salt marshes and estuaries (USFWS 1970b). 
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3.2.3.7 PEREGRINE FALCON 
 
Status. – The peregrine falcon (Falco peregrinus anatum) was listed as an endangered 
species on 2 June 1970 (USFWS 1970a,b). On 22 September 1977 critical habitat was 
designated for the peregrine falcon. Because of active management and recovery efforts, the 
peregrine falcon was delisted and designated critical habitat was removed on 25 August 1999 
(USFWS 1999b). The peregrine falcon remains on the California list of threatened and 
endangered species as endangered and retains protection under the Migratory Bird Treaty 
Act. 
 
Distribution and Occurrence. – In North America, peregrine falcons could be found in 
mountains and valleys as well as along the coastline from the Artic tundra down to Mexico. 
By the mid 1960’s there were no peregrine falcons in the eastern United States. The decline 
spread westward and by the 1970s, western populations had declined by 90 percent. The 
peregrine falcon disappeared as a breeding species from southern California, and in many 
other parts of the western United States, southern Canada, and Northwest Territories. This 
drastic decline was caused by the consumption of DDT (USFWS 1999b). Beginning in 1974, 
various state provinces and national agencies in both Canada and the United States put forth 
great efforts for the recovery of the peregrine falcon. Since 1977, over 2700 peregrine falcons 
were released in the western United States (Tarski 2001). In 1998, the total known breeding 
population of peregrine falcons was 1,650 pairs in the United States and Canada (USFWS 
1999b). 
 
Peregrine falcons can be seen on Camp Pendleton at anytime of the year. In recent years, one 
of the five known historic nesting sites on Base has been occupied (P. Bloom, pers. comm. 
2001). In addition, the peregrine falcon uses the mouth of the Santa Margarita River, San 
Mateo, and San Onofre Creeks to forage. 
 
Threats. – The decline in the peregrine falcon population is attributed to environmental 
contaminants, primarily DDT and metal contaminants, and degradation of nesting and 
foraging habitats. 
 
 
3.2.3.8 SOUTHWESTERN WILLOW FLYCATCHER 
 
Status. – The southwestern willow flycatcher (Empidonax traillii extimus) was federally 
listed as an endangered species by the USFWS on 27 February 1995 (USFWS 1995c). On 22 
July 1997 the USFWS designated critical habitat for this species (USFWS 1997a). A draft 
recovery plan has been published for comments (USFWS 2001b). 
 
Distribution and Occurrence. – The southwestern willow flycatcher is a neotropical migrant. 
It arrives in breeding habitat as early as mid-May and may be present until mid-August. The 
breeding range of this flycatcher extends from southern California, east to western Texas, 
north to extreme southern Utah and Nevada, and south to extreme northern Baja California 
del Norte and Sonora (Unitt 1987). Migration routes and wintering range for the 
southwestern willow flycatcher are not well known; it is thought that this species winters in 
Mexico, Central America, and perhaps northern South America.  
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In the last 50 years the southwestern willow flycatcher has declined precipitously. Since 
1992, more than 800 historic and new locations have been surveyed range wide to document 
the status of the species. In 1997, the estimated known population of the southwestern willow 
flycatcher was estimated between 300 and 500 pairs (USFWS 1997a).  
 
 
TABLE 3-6. The distribution and abundance of singing (territorial) male 
southwestern willow flycatchers observed on different drainages at Camp 
Pendleton, 1981 to 1999 (data sources: Griffith Wildlife Biology 1997b, 1998, 
1999a, 1999c; Kus 2001). a 

  DRAINAGE b  

 
 
Year  

 
Field Hrs. 

S 
M 
R 

 
N 
C 

 
H 
C 

 
C 
C 

S 
M 
C 

S 
O 
C 

P 
D 
L 

L 
F 
C 

 
A 
C 

 
F 
C 

D 
L 
C 

F 
B 
C 

 
R 
C 

 
W 
C 

 
P 
C 

 
 

Total 

1981 na 5  ns   na     na    na 5 

1982 na 10  ns   na     na    na 10 

1983 na 10  ns   na     na    na 10 

1984 na 16  ns   na     na    na 16 

1985 na 15  ns   na     na    ns 15 

1986 na 17  ns ns na na ns na ns ns ns ns ns ns 2 19 

1987 na na  ns ns 0 0 ns 0 ns ns na ns ns ns 3 3 

1988 1375 23  ns ns na na ns na ns na na 0 ns ns 2 25 

1989 1184 16  ns 0 0 0 0 0 0 0 0 0 0 0 2 18 

1990 964 19  ns 0 0 0 0 1 0 0 0 0 0 0 3 23 

1991 960 19  ns 0 0 0 0 1 0 1 3 0 0 0 2 26 

1992 535 3  ns 0 0 0 1 0 0 0 3 0 0 0 0 7 

1993 307 6  ns 0 0 0 0 1 0 0 0 0 0 0 2 9 

1994 345 9  ns 0 0 7 0 3 0 0 0 0 0 0 4 23 

1995 1120 10  1 0 2 1 0 3 0 0 1 1 0 0 6 25 

1996  12  1 3 0 0  5       2 23 

1997  16 3 1 ns 1 0  5       2 28 

1998 1546 20 0 1  0 0  1    5   0 27 

1999 1208 18              0 18 

2000  18               18 

a (na) survey performed but no data available, (ns) no survey performed. 
b Drainages: Santa Margarita River (SMR), Newton Canyon (NC), Hidden Canyon (HC), Christianitos 

Creek (CC), San Mateo Creek (SMC), San Onofre Creek (SOC), Piedre de Lumbre (PDL), Las Flores 
Creek (LFC), Aliso Creek (AC), French Creek (FC), De Luz Creek (DLC), Fallbrook Creek (FBC), 
Roblar Creek (RC), Windmill Canyon (WC), Pilgrim Creek (PC). 
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The southwestern willow flycatcher’s population on Camp Pendleton has varied considerably 
over the years. The number of singing males recorded on Camp Pendleton has ranged from 5 
in 1981, increasing to 18, 23, and 26 (in 1989, 1990, and 1991, respectively), returning to a 
low of 7 in 1992 (Griffith Wildlife Biology 1998). Singing males have also ranged in 
choosing territories over the years. For example, on San Onofre Creek 7 males were found in 
1994, one male was found in 1995, and no males have been found there since. The Santa 
Margarita River is the only drainage where males have consistently occurred over the years. 
Recently, in 1999 and 2000, the southwestern willow flycatcher was only found along the 
Santa Margarita River. A summary of distribution and abundance of singing (territorial) male 
southwestern willow flycatchers observed on Camp Pendleton between 1981 and 2000 is 
shown in Table 3-6. Figure 3-5 illustrates the general distribution of the southwestern willow 
flycatcher on Camp Pendleton. 
 
The southwestern willow flycatcher inhabits riparian areas along rivers, streams, and other 
wetlands. It nests in typically even-aged, structurally homogeneous, dense stands of trees and 
shrubs approximately 13-23 feet tall with a high percentage of canopy cover and dense 
foliage from 0-13 feet above the ground (Brown 1988; Sedgewick & Knopf 1992). Nesting 
willow flycatchers in San Diego County prefer willow (Salix spp.), and mulefat (Baccharis 
spp.) thickets (Unitt 1987) and invariably nest near surface water or saturated soil (Phillips et 
al. 1964). 
 
Threats. – The factors contributing to the decline of the southwestern willow flycatcher 
populations are attributed to human disturbance, nest parasitism by cowbirds, and permanent 
or long term loss and degradation of nesting habitat and riparian woodlands. Habitat loss and 
degradation are due to urban, recreational, and agricultural development; diminished water 
quality; fires; water projects; livestock grazing; and changes in the riparian plant community 
caused by exotic plant species.  
 
On Camp Pendleton southwestern willow flycatchers have not responded as dramatically to 
cowbird control as have least Bell’s vireos, suggesting that factors other than brood 
parasitism are preventing their recovery (Griffith Wildlife Biology 1999c). The decline of 
southwestern willow flycatcher population on Camp Pendleton is thought to be caused by the 
degradation of older, more complex willow riparian habitat, limited water flow during critical 
periods when adults are raising young, and the destructive effects of exceptionally high flows 
during winter and spring (leading to colonization of potentially high-quality habitat by 
invasive exotic species). 
 
 
3.2.3.9 WESTERN SNOWY PLOVER 
 
Status. – The western snowy plover (Charadrius alexandrinus nivosus) was listed by the 
USFWS as threatened on 5 March 1993 (USFWS 1993b). Critical habitat has been 
designated for this species, but not on Camp Pendleton due to the presence of an adequate 
management plan. A draft recovery plan for the western snowy plover is available (USFWS 
2001c). 
 
Distribution and Occurrence. – The western snowy plover breeds on the Pacific coast from 
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southern Washington to southern Baja California, Mexico, and in interior areas of Oregon, 
California, Nevada, Utah, New Mexico, Colorado, Kansas, Oklahoma, and north-central 
Texas, as well as coastal areas of Texas and possibly northeastern Mexico. The Pacific coast 
population of the western snowy plover is genetically isolated from western snowy plovers 
breeding in the interior (USFWS 1993b). The Pacific coast population of the western snowy 
plover is defined as those individuals that nest adjacent to or near tidal waters, and includes 
all nesting colonies on the mainland coast, peninsulas, offshore islands, adjacent bays, and 
estuaries (USFWS 1993b). The coastal population of the western snowy plover consists of 
both resident and migratory birds; some birds winter in the same areas used for breeding 
(USFWS 1993b). Migratory individuals of the coastal western snowy plover travel either 
north or south within their coastal range. 
 
Since 1994, the Base has been performing yearly surveys for the western snowy plover 
(Pacific coast population) shown in Table 3-7. Nesting sites include: French Creek (White 
Beach), Cockleburr Beach, North Beach (South), South Beach, Blue Beach, and the Santa 
Margarita salt flats (Collier & Terp 2000). The Santa Margarita estuary on Camp Pendleton 
supports approximately 50 breeding pairs of western snowy plovers, nearly equivalent to the 
number of breeding pairs in the rest of San Diego County. In 1998, 42% of all the snowy 
plovers in San Diego County were breeding on Camp Pendleton (Collier & Terp 2000). 
Figure 3-5 illustrates the general distribution of the western snowy plover on Base. 
 
 
 
TABLE 3-7. Western snowy plover nest monitoring data from 1994 to 2000.a 
(Data provided by USGS/USFWS nest monitors [Collier & Powell 2000]). 

 1994 1995 1996 1997 1998 1999 2000 b 

# Nests Found 46 111 112 106 82 50 48 

Estimated # Males 40.25 78.90 66.54 55.45 49.02 42.00 37.62 

Estimated # Females 35.78 55.65 53.54 42.12 43.94 34.13 39.11 

Total Estimated # 
Individuals 

 
76.03 

 
134.54 

 
120.08 

 
97.57 

 
92.96 

 
76.13 

 
76.73 

a Number of breeding males and females based on actual number of known nests. 
b Jill Terp (USFWS), pers. comm. 2001. 

 
 
 
Plovers feed primarily on insects and other invertebrates that they find in the wet sand along 
the surf and in the lagoons. The plover lays its eggs in a shallow depression in the salt pan or 
salt flat area of an estuary or in beach dune areas near estuaries. It lays two to four eggs per 
nest, with two or three clutches in one year. 
 
Threats. – The decline in the western snowy plover population is attributed to human 
disturbance, predation, and loss of nesting habitat to encroachment of introduced European 
beachgrass (Ammophila arenaria) and urban development (USFWS 1993b). 
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3.2.3.10 PACIFIC POCKET MOUSE 
 
Status. – The USFWS emergency listed the Pacific pocket mouse (Perognathus 
longimembris pacificus) as endangered on 3 February 1994 (USFWS 1994b) and published 
the final listing on 29 September 1994 (USFWS 1994c). No critical habitat has been 
designated for this species; however, a recovery plan has been approved (USFWS 1998b). 
 
Distribution and Occurrence. – Historically, Pacific pocket mice occurred within about 3 km 
of the immediate coast of southern California from Marina Del Rey and El Segundo in Los 
Angeles County south to the vicinity of the Mexican border in San Diego County. Within its 
range, the Pacific pocket mouse has a much localized distribution on suitable habitat. 
Currently, its only known localities include one population at Dana Point, California and 
three populations on Base (Figure 3-5): the Oscar One and Edson Range training areas, east 
of the San Onofre housing area (San Mateo South), and in the northeast corner of the Base 
between the Base boundary with San Clemente and Cristianitos Road (San Mateo North).  
 
During a 10-day trapping period in 1996 (equivalent to 4,800 trap nights given the number of 
traps and survey effort), 112 Pacific pocket mice (unique individuals, not counting 
recaptures) in the Oscar One training area were captured (USFWS 1999c). In a separate 
survey effort that same season, the distribution of captures expanded the known range of the 
Pacific pocket mouse in the Oscar One training area from 6 to 385 hectares (USFWS 1999d). 
More recent presence/absence surveys documented Pacific pocket mice on the adjacent 
Edson Range training area (SJM Biological Consultants 1998). A survey in 1996 at the San 
Mateo South site produced 19 unique Pacific pocket mice after 5,975 trap nights (Ogden 
1997). A 1996 survey tallied a minimum of 22 Pacific pocket mice at the San Mateo North 
site after a few thousand-trap nights (Brandman 1997). There is some discussion over San 
Mateo South and San Mateo North representing one or two separate populations; the sites are 
about one mile apart and are separated by an agriculture field, San Mateo Creek, and a paved, 
public access road. Camp Pendleton considers them as separate populations. By placing a 
500-ft-radius buffer around all known Pacific pocket mouse GIS points, and removing 
overlapping buffers and off-Base areas, approximately 945 acres are estimated to be 
occupied by the Pacific pocket mouse on Base.  
 
Threats. – Urban development and agriculture are threats to the survival of the Pacific pocket 
mouse. Urban development can destroy pocket mouse habitat and kill individuals. 
Construction projects can fragment habitat and isolate pocket mouse populations, thereby 
making them susceptible to catastrophic events such as fire. In addition, urban developments 
impact rodent populations indirectly by introducing and harboring domestic cats. 
 
 
3.2.3.11 STEPHENS’ KANGAROO RAT 
 
Status. – The USFWS designated the Stephens’ kangaroo rat (Dipodomys stephensi) as 
federally endangered on 30 September 1988 (USFWS 1988). Critical habitat has not been 
designated for this species, nor has a final recovery plan been approved. A draft recovery 
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plan is, however, available (USFWS 1997b). 
 
Distribution and Occurrence. – The Stephens’ kangaroo rat has a regional distribution 
extending along the San Jacinto Valley of San Diego, Riverside, and San Bernardino 
counties. Numerous small, fragmented populations scattered across a range of approximately 
1,100 square miles characterize this distribution. A comprehensive, rangewide total of 
occupied habitat is not available. Surveys conducted on Camp Pendleton during 1994 to 1996 
indicated approximately 800 acres of occupied Stephens’ kangaroo rat habitat (Montgomery 
et al. 1996, 1997). However, subsequent field studies indicated that the area of occupied 
Stephens’ kangaroo rat habitat on the Base has decreased to approximately 684 acres (15% 
reduction), due to the apparent extirpation of this species at Range 313A, the 210 Series 
Ranges, and Range 116 (Tetra Tech, Inc. 1999). The Stephens’ kangaroo rat requires sparse 
coastal sage scrub and grassland. Moderate human disturbances (e.g., certain grazing 
regimes, brush removal, mowing, and fires) can benefit Stephens’ kangaroo rat habitat by 
maintaining sparse shrub growth. When these factors are removed, the habitat on site may 
change to more dense coastal sage scrub or introduced European grassland conditions that 
are not favorable to the Stephens’ kangaroo rat. The USFWS states that the Stephens’ 
kangaroo rat is frequently found in close association with dirt roads, previously and currently 
disturbed areas, and/or other sites with a high percentage of bare ground (USFWS 1997b). 
Figure 3-5 illustrates the general distribution of the Stephens’ kangaroo rat on Camp 
Pendleton. 
 
Threats. – Agriculture and urban development have greatly reduced and fragmented the 
amount of habitat available for Stephens’ kangaroo rat. As a result, the Stephens’ kangaroo 
rat is more susceptible to the effects of grazing, off-road vehicle activity, rodenticide use, 
decreased genetic diversity, and domestic cat predation.  
 
 
3.2.3.12 SOUTHERN STEELHEAD TROUT 
 
Status. – The southern California evolutionarily significant unit of the southern steelhead 
trout (Oncorhynchus mykiss) was federally listed as an endangered species by the National 
Marine Fisheries Service (NMFS) on 18 August 1997 (NMFS 1997) and by the USFWS on 
17 June 1998 (USFWS 1998c). The southern limit of this federal listing extended to Malibu 
Creek in Los Angeles County, north of Camp Pendleton. Critical habitat was designated for 
this evolutionarily significant unit of steelhead on 16 February 2000 (NMFS 2000a). On 19 
December 2000 (NMFS 2000b) the NMFS issued a proposed rule to extend the current range 
of the southern California steelhead to include the population of steelhead recently found in 
San Mateo Creek located in northern San Diego County. To assist in the determination of a 
ruling, the California Department of Fish and Game prepared a report for NMFS (CDFG 
2000b) on the steelhead in San Mateo Creek and the public comment period had been 
extended. At the time of publication of this document, the proposed rule for range extension 
had not been finalized. A steelhead restoration and management plan for California is 
available by the Department of Fish and Game (McEwan & Jackson 1996).  
 
Distribution and Occurrence. – Historically, the steelhead ranged throughout the eastern 
Pacific Ocean from the Kuskokwim River in Alaska to the Rio del Presidio in Baja 
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California. Southern steelhead (those occurring south of San Francisco Bay) were formerly 
found in coastal drainages as far south as the Santo Domingo River in northern Baja 
California and were present in streams and rivers of Los Angeles, Orange, and San Diego 
counties (McEwan & Jackson 1996). In 1946, Hubbs reported steelhead making runs in San 
Mateo, San Onofre, and San Juan creeks and in the San Diego, San Luis Rey, and Tijuana 
rivers of Orange and San Diego counties (McEwan & Jackson 1996). Steelhead had thought 
to be extirpated from much of its historic range in southern California; the San Mateo Creek 
population had previously been classified by some researchers as extinct (Nehlsen et al. 
1991). In 1999, the first reoccurrence of a juvenile steelhead was observed in San Mateo 
creek (CDFG 2000b). Between 3 March and 3 September 1999, 78 steelhead/rainbow trout 
observations were made (CDFG 2000b). In 2000, the numbers of steelhead observed 
declined from 3 adults and 17 juveniles observed in June to only one juvenile seen in 
November (Hovey 2000a-f). Figure 3-5 illustrates the general locations of steelhead 
observances in the San Mateo Creek. 
 
Threats. – The major factor affecting the southern steelhead populations are from 
urbanization and other watershed disturbances, blocked access to headwater spawning and 
rearing areas, and partial and total dewatering of streams by water diversions and 
groundwater pumping (McEwan & Jackson 1996). Additionally, increased soil erosion, loss 
of riparian vegetation, water pollution, and introduced predators and competitors are 
affecting the steelhead population.  
 
 
3.2.3.13 TIDEWATER GOBY 
 
Status. – The tidewater goby (Eucyclogobius newberryi) was federally listed as an 
endangered species by the USFWS on 4 February 1994 (USFWS 1994d). On 24 June 1999, 
the USFWS proposed to delist the northern populations of the tidewater goby and to retain 
the endangered status in Orange and San Diego Counties. This proposal is based on the 
conclusion that the southern California populations are genetically distinct and represent a 
distinct population segment (USFWS 1999e). On 20 November 2000, the USFWS 
designated 10 coastal stream segments, totaling approximately 9 linear miles of rivers, 
streams, and estuaries in Orange and San Diego Counties as critical habitat for the tidewater 
goby (USFWS 2000a). A draft recovery plan for the tidewater goby is available (USFWS 
1996).  
 
Distribution and Occurrence. – Tidewater gobies are a California endemic species and are 
unique in that they are restricted to coastal brackish water habitats (USFWS 2000a). At the 
time of listing, it was believed that this species historically occurred in at least 87 of 
California’s coastal lagoons, ranging from Agua Hedionda Lagoon (northern San Diego 
County) to Tillas Slough (mouth of the Smith River), Del Norte County, California. Only 46 
goby populations were believed extant at the time of listing, representing an approximate 50 
percent decline of known populations (USFWS 1999e). In 1999, an estimated 85 tidewater 
goby populations were believed to be extant and the number of historical populations was 
estimated to be about 110 (USFWS 1999e). Of the 13 historic sites in Orange and San Diego 
counties, only 8 populations of gobies remain, with all locations occurring on Camp 
Pendleton (USFWS 2000a). 
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Overall, gobies are not present in all habitats during every month, and their distribution and 
density may vary seasonally and spatially. On Camp Pendleton, the extirpation and 
recolonization of gobies fluctuate yearly between lagoons. Tidewater gobies were recorded in 
San Onofre lagoon from 1974 to 1991, but could not be found in 1993 or 1994. In contrast, 
1996 surveys of San Onofre found the goby population rise to 12,265. Surveys conducted in 
San Mateo drainage during 1992 found no gobies, in 1994, the estimated population was 292 
and in 1996 there was a substantial increase in population estimated at 73,500.  
 
Tidewater goby occurrences on Camp Pendleton, from 1987 through 2001, are shown in 
Table 3-8. Prior to the flooding of 1993, there were four known populations of tidewater 
gobies remaining south of the Santa Clara River, Ventura County, all of which are located on 
Camp Pendleton. The gobies had been found in the lagoons at San Onofre Creek, Las Flores 
Creek, Santa Margarita River, and Cockleburr Creek. No gobies were found in the San 
Mateo lagoon. After the flooding in 1993, a survey was conducted and found gobies present 
in San Mateo lagoon, but absent from the Santa Margarita River and San Onofre lagoon. 
Furthermore, high flow events do not necessarily result in local extirpation of goby 
populations. Recent observations, suggest that flood events function as dispersal mechanism 
by washing gobies out to the littoral zone of the ocean where they are carried by longshore 
currents to other estuaries down coast (Lafferty et al. 1999). These populations comprised 
approximately 6.4 to 7 percent of the total remaining population of the species (Holland 
1992). Figure 3-5 illustrates the general distribution of the tidewater goby on Camp 
Pendleton. 
 
The tidewater goby occurs in the coastal, brackish-water habitats in the lower reaches of 
coastal rivers, streams, lagoons, and occasionally small lakes or ponds. They typically occur 
in shallow (< 1.0 meter) quiet to slow moving water (Irwin & Stoltz 1984) and avoid fast 
moving waters. Gobies for the most part are associated with mud, sand, gravel, and cobble 
bottom substrates. Tidewater gobies have been found in salinities ranging from 0 to 28 parts 
per thousand (ppt) (Irwin & Stoltz 1984) and are most commonly found in salinities <10 ppt 
(Swift 1989). The species tolerance of high salinities (up to 60 ppt for varying time periods) 
likely enables it to withstand exposure to the marine environment, allowing it to colonize or 
reestablish in lagoons and estuaries (USFWS 2000a). Tidewater gobies feed primarily on 
small benthic invertebrates, crustaceans, including aquatic insect larvae, snails, and shrimp.  
 
Threats. – The major factors affecting the tidewater goby are direct loss of wetland habitat to 
coastal development, drought, and flooding. In addition to directly affecting the goby, these 
factors are also responsible for indirect loss of habitat due to associated changes in salinity, 
temperature, and nutrient profiles; increased siltation; associated changes in substrate; and 
changes in current flows. This may affect the size, distribution, and breeding and foraging 
activities of the goby (Holland 1992). Other potential threats to tidewater gobies are 
nonnative predators or competitors, including sunfish (Centrarchidae), largemouth bass 
(Micropterus salmoides), striped bass (Morone saxatilis), channel catfish (Ictalurus 
punctatus), mosquitofish, and yellowfin gobies (Acanthogobius flavimanus). 
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TABLE 3-8. Tidewater goby survey data for different drainages at Camp 
Pendleton (data sources: Holland et al. 2001; Michael Brandman Associates 
1998; Swift & Holland 1998; Swift et al. 1994; Swift 1999a, 1999b). a 

 Drainage 
 
Year 

San 
Mateo 

San 
Onofre 

Las 
Flores 

 
Hidden 

 
Aliso 

 
French 

 
Cockleburr 

Santa 
Margarita 

1987 - + + U U U - U 
1988 - + + U U U - + 

1989 - + + U U U - + 

1990 - + + U - - - + 

1991 - + + U - - - + 

1992 U - + U UA UA + U 

1993 + - + + - - + - 

1994 UP U UP UP U U UP UA 

1995 + U UP UP U U UP UA 

1996 + + + + + + + - 

1997 + + + + + + + - 

1998 +/- b + + + + + + - 

1999 - + UP UP UP UP UP - 

2000 + + + + + +/- c + + 

2001 + + + + + - + + 
a Survey data codes: (+) present; (-) absent; (U) Unknown (no sampling or survey data); (UA) Unknown but 

likely absent; (UP) Unknown but likely present. 
b Extirpated by North County Transit District in early 1998. 
c Present in June 2000, extirpated by October 2000. 
 
 
 
3.2.3.14 ARROYO TOAD 
 
Status. – The arroyo toad (Bufo californicus) was listed as a federally endangered species on 
16 December 1994 (USFWS 1994e). The USFWS designated critical habitat for the arroyo 
toad on 7 February 2001 (USFWS 2001d,e). Portions of Camp Pendleton outside of the 
leased lands on San Mateo Creek were excluded from designated under Section 4(b)(2) to 
ensure that mission critical military training activities can continue while the INRMP and 
programmatic uplands consultation are being completed (USFWS 2001d,e). A recovery plan 
has been approved for this species (USFWS 1999f). 
 
Distribution and Occurrence. – On Camp Pendleton, the arroyo toad occurs only in three 
drainages (Figure 3-5): Santa Margarita, San Onofre, and San Mateo. The population in the 
Santa Margarita drainage represents the only one occurring on an undammed major river 
system within southern California (Holland & Goodman 1998a). Endemic to southern 
California, arroyo toads were found historically along the length of drainages from southern 
California south into northwestern Baja California, but now they survive only in the 
headwaters as small isolated populations (Sweet 1993). The recovery plan (USFWS 1999f) 
identifies 22 drainage basins with recorded arroyo toad sightings since the early part of the 
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twentieth century. Two of the drainages had only single, unverified records at each, and 
arroyo toads are believed to be extirpated from a third drainage. Therefore, Camp Pendleton 
contains 3 of the remaining 19 drainage basins where arroyo toads are reasonably believed to 
be extant. It is likely that some of the largest remaining populations of this species occur on 
Camp Pendleton (Holland & Goodman 1998a). The lower portions of the San Mateo Creek 
basin, the San Onofre Creek, and Santa Margarita River, all of which are located on Camp 
Pendleton, may be the only remaining coastal plain lands in southern California on which the 
arroyo toad occurs within 10 kilometers (6 miles) of the coastline and down to the coastal 
marsh zone (USFWS 1999f). Arroyo toad use of upland habitat region wide is poorly 
understood.  
 
Threats. – Habitat destruction and population isolation has put arroyo toads at a risk of 
extinction. Threats to arroyo toad survival include stream channel modification, exotic plants, 
fire, and exotic predators. Channeling streams increases flow rates, which reduces the 
availability of breeding habitat. Exotic plants such as water cress (Rorippa spp.) and giant 
reed (Arundo donax) directly and indirectly affect the condition and formation of ideal 
breeding pools. Fire may directly kill toads by burning their refugia and indirectly affect 
breeding habitat by increasing the rate of water flow. Disturbances such as fire, agriculture, 
and road construction can increase sedimentation in arroyo toad breeding pools, rendering 
them unusable. Older larvae fall prey to exotic fish and crayfish (Jennings & Hayes 1994). 
Bullfrogs are voracious predators that eat adult toads and are suspected of eating larvae and 
metamorphs. Arroyo toads are also killed by vehicular traffic and road maintenance.  
 
 
3.2.3.15 RIVERSIDE FAIRY SHRIMP 
 
Status. – The USFWS listed the Riverside fairy shrimp (Streptocephalus woottoni) as 
federally endangered on 3 August 1993 (USFWS 1993c). Critical habitat for this species has 
been proposed (USFWS 2000c). A recovery plan has been approved for the listed species of 
southern California vernal pools (USFWS 1998d).  
 
Distribution and Occurrence. – The range of the Riverside fairy shrimp is from Orange 
County and southwestern Riverside County south to Otay Mesa on the Mexican border and 
continuing down into Baja California. The coastal mesas on Camp Pendleton support one of 
the largest known populations of this species, with at least 81 pools occupied by shrimp (73 
with Riverside fairy shrimp and 8 with both Riverside fairy shrimp and San Diego fairy 
shrimp) (RECON 1998a). These 81 pools represent about 60% (81 of 135) of all known 
Riverside fairy shrimp occupied pools (Moeur 1998).  
 
Initial reconnaissance surveys for Riverside fairy shrimp were conducted in 1993 and began 
at the bluffs and small mesa southwest of the I-5 southbound rest stop (White Beach) and 
radiated outward from there. Much of the area contained mima mound topography. The 
greatest number of Riverside fairy shrimp occupied pools was found near the White Beach 
rest stop on both sides of I-5 (Figure 3-5). Basewide survey efforts were conducted by 
RECON in the 1997/98 wet season. The draft report (RECON 1998a) of the results from 
those surveys indicate that Riverside fairy shrimp, eight of which are also occupied by San 
Diego fairy shrimp, occupies 81 pools.  
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Threats. – The Riverside fairy shrimp is threatened by habitat loss and degradation due to 
urban and agricultural development, off-road vehicle use, trampling, and other factors. 
Further fragmentation and destruction of isolated vernal pool groups can also have subtle but 
significant adverse effects. Zedler (1987) found that species diversity within vernal pools and 
genetic diversity within a single species are evenly distributed throughout a given group of 
pools and between groups of pools. Thus, preservation of fewer pools may reduce the overall 
genetic variability of the species, conceivably affecting its long term viability. Theoretically, 
even those areas specifically set aside to protect vernal pools may exhibit significant 
deterioration of viability if compromised by continued isolation and fragmentation of 
remaining pools (Bauder 1986). 
 
 
3.2.3.16 SAN DIEGO FAIRY SHRIMP 
 
Status. – The San Diego fairy shrimp (Branchinecta sandiegonensis) was listed as federally 
endangered on 3 February 1997 (USFWS 1997c). The USFWS has recently designated, 
critical habitat for this species. The San Diego fairy shrimp is included in the approved 
recovery plan for the listed species of southern California vernal pools (USFWS 1998d). 
 
Distribution and Occurrence. – San Diego fairy shrimp are restricted to vernal pools in 
coastal southern California south to extreme northwestern Baja California, with San Diego 
County supporting the largest number of remaining occupied vernal pools (USFWS 2000d). 
The USFWS (2000d) estimated at the time of listing that fewer than 202 acres of occupied 
vernal pool habitat remained in San Diego County, of which an estimated 70 percent was 
estimated to occur on military lands. 
 
On Camp Pendleton, the San Diego fairy shrimp shares the same coastal strip distribution as 
the Riverside fairy shrimp. However, within this limited range, especially in the southwestern 
part of the Base, the San Diego fairy shrimp occurs more often than either Lindahl’s fairy 
shrimp (Branchinecta lindahli) or Riverside fairy shrimp. On the Base, San Diego fairy 
shrimp appears to be locally abundant in natural vernal pools and in man-made pools that 
have not been disturbed in several seasons (Moeur 1998). Generally speaking, vernal pools 
of high natural quality will be occupied by San Diego fairy shrimp while more degraded 
pools have a greater likelihood of containing Lindahls fairy shrimp. San Diego fairy shrimp 
occur primarily in Victor, Oscar One, and Oscar Two training areas and in the Wire 
Mountain housing area (Figure 3-5). Basewide survey efforts were conducted by RECON in 
the 1997/98 wet season. The draft report (RECON 1998a) of the results from those surveys 
indicates that 216 pools are occupied by San Diego fairy shrimp, eight of which are also 
occupied by Riverside fairy shrimp.  
 
Threats. – Regionally, the San Diego fairy shrimp is threatened by habitat destruction from 
urban and water development, flood control, highway and utility projects, as well as 
conversion of wildlands to agricultural use. Changes in hydrologic pattern, overgrazing, and 
off-road vehicle activity also imperil this species.  
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3.2.3.17 SAN DIEGO BUTTON-CELERY  
 
Status. – San Diego button-celery (Eryngium aristulatum var. parishii) was proposed for 
listing as endangered on 3 August 1993 (USFWS 1993c). Critical habitat has not been 
proposed for this species. San Diego button-celery is included in the approved recovery plan 
for the listed species of southern California vernal pools (USFWS 1998d). 
 
Distribution and Occurrence. – San Diego button-celery ranges from Riverside County, 
California, south to northern Baja California, Mexico (Constance 1977). In 1979, San Diego 
button-celery was known from 65 pool groups; by 1986, this species remained in 61 pool 
groups (USFWS 1993c). Currently, it occurs in the Santa Rosa Plateau in Riverside County; 
in northern San Diego County on Camp Pendleton; and in San Marcos, Carlsbad, and 
Ramona. It also occurs on the northern mesas within the City of San Diego and on Otay 
Mesa in southern San Diego County.  
 
On Camp Pendleton, San Diego button-celery has been found in a total of 67 vernal pools 
basewide, with 14 occupied pools occurring along the coast (Victor, Red Beach, and White 
Beach areas), 52 occupied pools inland near the Wire Mountain housing development, and 1 
occupied pool within the Oscar One training area (Figure 3-5). The known locations of San 
Diego button-celery on Base are a compilation of multiple survey efforts (some basewide, 
others site specific) over many years. The earliest known survey that identified this species 
on Base was conducted by Pacific Southwest Biological Services, Inc. (1986). Years later, 
Dudek & Associates, Inc. (1996) conducted a basewide rare plant survey and was the first to 
map San Diego button-celery locations on Base using GPS technology. During their 
basewide surveys in 1997, RECON (1998b) identified an additional 44 pools containing San 
Diego button-celery (included in the total above).  
 
Threats. – San Diego button-celery, as with other vernal pool species, is threatened by the 
loss of habitat. In general, vernal pool habitat in San Diego County has declined 97 percent 
(from 23,859 ha to 838 ha) since the early 1900s (Oberbauer 1990). Most of the remaining 
vernal pools, particularly in San Diego County, face threats from increasing urban 
development. The USFWS has identified several other threats, including agricultural 
development, off-road vehicular activity, trampling by people and livestock, roadway 
development, military activities, and watershed (drainage) alteration.  
 
 
3.2.3.18 SPREADING NAVARRETIA 
 
Status. – Spreading navarretia (Navarretia fossalis) was listed as threatened on 13 October 
1998 (USFWS 1998e). Critical habitat for this species has not been proposed. Spreading 
navarretia is included in the approved recovery plan for the listed species of southern 
California vernal pools (USFWS 1998d).  
 
Distribution and Occurrence. – Currently, Spreading navarretia is known from widely 
disjunct and highly restricted populations extending from the Santa Clarita region of Los 
Angeles County, east to the western lowlands of Riverside County, south through coastal and 
foothill San Diego County, and as far south as San Quentin in northern Baja California, 
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Mexico. Fewer than 30 populations exist in the United States. Nearly 60 percent of these 
populations are concentrated in three locations in southern California: Otay Mesa in southern 
San Diego County, the San Jacinto River in western Riverside County, and Hemet in 
Riverside County. 
 
On Camp Pendleton spreading navarretia has been found in 9 vernal pools basewide, 7 pools 
in the Wire Mountain housing development area and 2 pools within the Oscar One training 
area (Figure 3-5). The known locations of spreading navarretia on Base are a compilation of 
multiple survey efforts (some basewide, others site specific) over many years. During 
surveys of the Base in the late 1980s, Pacific Southwest Biological Services, Inc. (1986, 
1987, 1988, & 1990) identified only one population of spreading navarretia on the mesa east 
of Newton Canyon. In 1993, the species was found in at least three additional nearby sites 
(Dudek 1993). Spreading navarretia was also discovered in a large vernal pool at the edge of 
a lawn near Camp Del Mar, west of Interstate 5, near the southern end of the Base. During 
their basewide surveys in 1997, RECON (1998b) identified nine vernal pools with spreading 
navarretia.  
 
Threats. – Spreading navarretia, as with other vernal pool species, is threatened by the loss of 
vernal pool habitat. In general, vernal pool habitat in San Diego County has declined 97 
percent (from 23,859 ha to 838 ha) since the early 1900s (Oberbauer 1990). Most of the 
remaining vernal pools, particularly in San Diego County, face threats from increasing urban 
development. The USFWS has identified several other threats, including agricultural 
development, pipeline construction, drained or channelized wetlands, off-road vehicle 
activity, cattle and sheep grazing, weed abatement, fire suppression activities, and 
competition from nonnative plant species.  
 
 
3.2.3.19 THREAD-LEAVED BRODIAEA 
 
Status. – Thread-leaved brodiaea (Brodiaea filifolia) was listed by the USFWS as a 
threatened species on 13 October 1998 (USFWS 1998e). The USFWS found that designation 
of "critical habitat” for this species was not prudent at that time because such designation 
would provide no benefit over that provided by listing on privately owned lands (USFWS 
1998e). Critical habitat for this species has not been proposed. No recovery plan has been 
approved. 
 
Distribution and Occurrence. – The historical range of thread-leaved brodiaea extends from 
the foothills of the San Gabriel Mountains at Glendora (Los Angeles County), east to 
Arrowhead Hot Springs in the western foothills of the San Bernardino Mountains (San 
Bernardino County), and south through eastern Orange and western Riverside Counties to 
Carlsbad in northwestern San Diego County, California. A small isolated population of 
thread-leaved brodiaea is situated just west of Rancho Bernardo in central San Diego County 
(Morey 1995; CDFG 1997; Roberts & Vanderwier 1997). 
 
Sixty populations of thread-leaved brodiaea have been reported, including the populations at 
Camp Pendleton. At least 9 of these populations have been extirpated, primarily in San Diego 
County. Fifty-one populations are presumed extant. Less than half of these remaining 
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populations are clustered in the expanding cities of Vista, San Marcos, and Carlsbad (9 
populations) and in the vicinity of the Santa Rosa Plateau (6 populations). The remaining 35 
populations are scattered within Orange, Los Angeles, Riverside, San Bernardino, and San 
Diego counties. 
 
Thread-leaved brodiaea occupies an estimated 825 acres of suitable habitat. Of this habitat, 
40% is reported from a single area, Miller Peak just north of the Base. The majority of the 
populations are within 2- to 10-acre patches. Because individuals require several years to 
mature and frequently only a fraction of mature individuals flower in a given year, the total 
number of individuals within a population is difficult to estimate. Moreover, the size and 
extent of populations of thread-leaved brodiaea within suitable habitat also vary in response 
to the timing and amount of rainfall, as well as temperature patterns. Fewer than 500 
individuals have been observed within half of the populations. Populations exceeding 5,000 
flowering stalks have been reported in only six localities (CDFG 1997; Roberts & 
Vanderwier 1997). Several populations have also significantly hybridized with other 
brodiaea species, such as Orcutt's brodiaea (Brodiaea orcuttii) and Mesa brodiaea (B. 
jolonensis), where these species co-occur (Morey 1995). 
 
On Camp Pendleton, thread-leaved brodiaea has been found at 22 general localities, within 
which may be multiple sites. Thread-leaved brodiaea was first located on Base in 1993 
during surveys in what are now Bravo One and Bravo Two training areas (Dudek & 
Associates 1993). During those surveys, several large populations (up to 2,000 individuals 
each) were discovered.  
 
In 1997, most of the known thread-leaved brodiaea sites were visited during another 
basewide rare plant survey (RECON 1998c). This survey examined most of the potential 
thread-leaved brodiaea habitat, and an additional 14 sites were discovered. These new 
locations were all identified on clay pan soils within the Las Flores Mesa area of Oscar Two 
training area and in the Talega Canyon area of Charlie training area. It should be noted that 
many of the 1997 surveys were conducted early in the blooming season in order to detect the 
presence of early season clay endemics, such as Blochman’s Dudleya (Dudleya 
blochmaniae) and Palmer’s grapplinghook (Harpagonella palmeri). Thread-leaved brodiaea, 
however, is a late season clay endemic; therefore, early season survey efforts may have failed 
to detect some locations for this species (RECON 1998c). As mentioned above, seven new 
sites were recorded in the Spring 2000, brining the total number of sites to 22. These new 
sites are located in the following training and cantonment areas: Bravo One, Bravo Two, 52 
Area, Alfa One, India and Golf. Figure 3-5 illustrates the general distribution of thread- 
leaved brodiaea on Base. 
 
Threats. – The USFWS has identified several threats to this species across its range, 
including habitat destruction, degradation, and fragmentation resulting from agriculture, 
urbanization, pipeline construction, alteration of wetland hydrology, clay mining, off-road 
vehicle activity, weed abatement, and invasive nonnative plant species. 
 
Over the past 15 years, nearly 60 ha (148 ac) of occupied habitat containing over 80,000 
plants have been eliminated in the cities of San Marcos and Vista. Remaining populations of 
thread-leaved brodiaea occupy less that 243 ha (600 ac) of habitat. The total number of 
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individuals of this species and the extent of occupied habitat vary on an annual basis in direct 
response to both the timing and amount of rainfall as well as temperature patterns. Most 
extant locations of this species contain fewer than 2,000 plants and often occupy less than 16 
ha (40 ac) of habitat. 
 
 
3.2.4 Landscape Linkages and Wildlife Corridors 
 
Landscape (or habitat) linkages are open space natural areas that provide connectivity among 
and between habitat patches, and provide locations for native plants and seasonal or year-
round habitat for wildlife. Linkages may also provide wildlife corridors (see below) for the 
movement of individuals or populations between habitat areas.  
 
The identification, conservation, and protection of landscape linkages and wildlife corridors 
are essential to the long term sustainability of many species in the southern California region. 
The increasing fragmentation of open space areas by urbanization has created small, isolated 
“islands” of habitat. Both empirical studies and evolutionary theory have shown that small, 
genetically isolated populations are particularly vulnerable to extinction. In the absence of 
habitat linkages and wildlife corridors that allow movement to adjoining open space areas, 
various studies have concluded that some species, especially the larger and more mobile 
mammals, will not likely persist over time (MacArthur & Wilson 1967; Soule 1987; Harris & 
Gallagher 1989; Bennett 1990). Corridors connecting the larger patches of natural habitat 
areas and open spaces mitigate the effects of this fragmentation, to some degree, by: (1) 
allowing gene flow (interbreeding and genetic exchange) between otherwise small and 
genetically isolated populations; (2) providing escape routes from fire, predators, human 
disturbances, and other potentially catastrophic events that could result in local extinction; 
and (3) serving as travel routes for individual animals as they move within their home ranges 
in search of food, water, mates, and other needs (Noss 1983; Farhig & Merriam 1985; 
Simberloff & Cox 1987; Harris & Gallagher 1989). 
 
The largely undeveloped, contiguous stretches of habitat on Camp Pendleton function as one 
of the last remaining landscape linkages, and the only remaining coastal linkage, between the 
few remaining open spaces in Los Angeles and Orange Counties to the north, Riverside 
County to the northeast, and northern San Diego County to the south. While Camp Pendleton 
may be large enough to maintain self-sustaining populations of some species for a reasonably 
long period of time, the long term sustainability of most species (both within the region and 
on Base) will likely be threatened should habitat linkages and wildlife corridors between the 
Base and surrounding areas be effectively removed. 
 
 
3.2.4.1 WILDLIFE CORRIDOR DEFINITIONS  
 
Wildlife corridors are narrow connections among and between habitat patches that are 
intended to allow for wildlife movement and dispersal. Wildlife corridors can be viewed as 
being local (e.g., within Camp Pendleton) or regional. Local corridors are important because 
they allow resident wildlife access to resources and they function as connections to habitat 
patches in the surrounding region. Wildlife corridors often follow major drainages and open 
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ridgelines. In general, wildlife corridors link together areas of suitable wildlife habitat that 
are otherwise separated by rugged terrain, changes in vegetation, or human disturbance.  
 
Wildlife movement activities usually fall into one of three categories: (1) dispersal (e.g., 
juvenile animals from natal areas, individuals extending range distributions); (2) seasonal 
migration; and (3) movements related to home range activities (foraging for food or water, 
defending territories, searching for mates, breeding areas, or cover). A number of terms have 
been used in various wildlife movement studies, such as “travel routes,” “wildlife corridors,” 
“habitat linkages,” and “wildlife crossings,” to refer to areas in which wildlife move from 
one area to another. To clarify the meaning of these terms and facilitate discussions on 
wildlife movement, these terms are defined as follows: 
 

• Travel routes: A landscape (such as a ridgeline, drainage, canyon or riparian strip) 
within a larger natural habitat area that is used frequently by animals to facilitate 
movement and provide access to necessary resources (e.g., water, food cover, den 
sites). The travel route is generally preferred because it provides the least amount of 
topographic resistance in moving from one area to another; it contains adequate food, 
water, and/or cover while moving between habitat areas; and provides a relatively 
direct link between target habitat areas. 

 
• Wildlife corridor: A piece of habitat, usually linear in nature, that connects two or 

more habitat patches that would otherwise be fragmented or isolated from one 
another. Urban land areas or other areas unsuitable for wildlife usually border wildlife 
corridors. The corridor generally contains suitable cover, food and/or water to support 
species and facilitate movement while in the corridor. Larger, landscape-level 
corridors (often referred to generally as “habitat or landscape linkages”) can provide 
both transitory and resident habitat for a variety of species. 

 
• Wildlife crossing: A small, narrow area relatively short in length and generally 

constricted in nature, that allows wildlife to pass under or through an obstacle or 
barrier that otherwise hinders or prevents movement. Crossings typically are 
manmade and include culverts, underpasses, drainage pipes, and tunnels to provide 
access across or under roads, highways, pipelines, or other physical obstacles. These 
often represent “choke points” along a wildlife corridor. 

 
It is important to note that, within a large open space area in which there are few or no man-
made or naturally occurring physical constraints to wildlife movement, wildlife corridors, as 
defined above, may not yet exist. Given an open space area that is both large enough to 
maintain viable populations of species and provide a variety of travel routes (canyons, 
ridgelines, trails, riverbeds, and others), wildlife will use these “local” routes while searching 
for food, water, shelter, and mates, and will not need to cross into other large open space 
areas. Based on their size, location, vegetative composition, and availability of food, some of 
these movement areas (e.g., large drainages and canyons) are used for longer lengths of time 
and serve as source areas for food, water, and cover, particularly for small and medium-sized 
animals. This is especially true if the travel route is within a large open space area. However, 
once open space areas become constrained and/or fragmented as a result of urban 
development or construction of physical obstacles such as roads and highways, remaining 
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landscape features or travel routes that connect the larger open space areas can “become” 
corridors, as long as they provide adequate space, cover, food, and water, and do not contain 
obstacles or distractions (manmade noise, lighting) that would generally hinder wildlife 
movement. 
 
 
3.2.4.2 CAMP PENDLETON WILDLIFE CORRIDORS 
 
Many of the open space areas within and adjacent to Camp Pendleton to the northeast within 
the Cleveland National Forest are generally large enough to support varied and abundant 
resident plant and wildlife populations and to provide for unrestricted movement between the 
Base and adjacent open space lands. The large habitat areas of the Base also allow generally 
unrestricted access to the north, toward permanently designated open space areas of the 
Cleveland National Forest, Casper’s Wilderness Park, O’Neill Regional Park, Rancho 
Mission Viejo Land Conservancy, and Thomas F. Riley Wilderness Park (formerly called 
Wagon Wheel Regional Park).  
 
While there are likely a number of preferred travel routes and landscape features that larger 
and more mobile wildlife species may use to move within and between permanent open 
space areas, wildlife “corridors,” have not been formally studied and documented within the 
open space habitat areas surrounding the Base, nor on Camp Pendleton. This is essentially 
because these Camp Pendleton and adjacent, permanently designated open space areas (parks 
and national forests) have generally not been constrained or reduced to the point of 
artificially creating, or necessitating, development of wildlife corridors. However, with 
current and proposed future development planned for many of the areas between the parks, 
national forests, Camp Pendleton and other permanently designated open space areas, any 
remaining landscape linkages could “become” wildlife corridors in the near future. 
 
Wildlife movement on Base is facilitated by the fact that Camp Pendleton contains several 
watersheds and several small coastal drainages. Although water flows are intermittent across 
these drainages, they support abundant riparian woodland, scrub, and wetland vegetation 
communities within the floodplain areas, and coastal sage, chaparral or grassland vegetation 
on canyon slopes and along ridgelines. These areas provide food and cover for many wildlife 
species on the Base in addition to facilitating wildlife movement basewide. Potential east-
west wildlife movement on Camp Pendleton can occur along the Santa Margarita River, and 
Las Flores, Aliso, and San Onofre canyons, portions of the San Mateo and San Luis Rey 
Rivers, and along several small coastal drainages. San Onofre Creek, San Mateo Creek, and 
the Santa Margarita River offer the best direct connection for wildlife, albeit highly restricted 
by the I-5 corridor, to the beaches and coastal bluffs of Camp Pendleton. 
 
Like most of southern California’s streams and river systems, water flows are only 
intermittent in most of the drainages on Camp Pendleton. Drainages, like the Santa 
Margarita, provide food and cover for many wildlife species on Base, and facilitate wildlife 
movement from coastal and foothill areas eastward to the Santa Ana Mountains in the 
Cleveland National Forest. 
 
Potential north-south wildlife movement occurs on Camp Pendleton through the inland 
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mountains situated along the eastern half of the base, and those of the coastal belt located just 
east of the I-5 corridor. Other potential north-south wildlife movement on Camp Pendleton 
may include the along the beaches, coastal benches/bluffs, and foothills that are, for the most 
part, unconstrained by development and other artificial barriers.  
 
Urban development over the past 30 years has severely reduced the expanse of once common 
native vegetation and wildlife habitats that existed north of Camp Pendleton in the foothills 
and valleys situated between the coastal and the steep terrain of the Cleveland National 
Forest. Many remaining vegetation communities have become fragmented, isolated and 
constrained by regional development. This trend is expected to continue and even accelerate, 
given regional population projections unless regional conservation planning efforts and land 
set-asides are established. 
 
At present, regional conservation efforts are focused on crafting remaining open space areas 
into a reserve system that is expected to provide larger, core biological areas and both 
landscape linkages and wildlife corridors that connect onto Base lands. The central/coastal 
Orange County NCCP plan, approved in 1996, set aside more than 37,000 acres of open 
space lands as mitigation for anticipated future development in the region. The southern 
Orange County NCCP plan, which is still undergoing development and approval by region 
stakeholders, is also expected to set aside tens of thousands of acres of open space lands as 
mitigation for anticipated future development. Upon final approval of a collective reserve 
design for southern Orange County, these lands will be incorporated into a regional network 
of wildlife preserves and mitigation set-asides. These lands are expected to provide needed 
landscape linkages necessary to help ensure Camp Pendleton’s existing and future open space 
lands and natural resource assets do not become isolated as an island within a sea of 
fragmented, patchy vegetation, sparse open space parks and urban sprawl. It is assumed that 
a majority of the remaining lands situated outside planned wildlife reserves and mitigation 
set-asides in southern Orange County, from the coast to the Santa Ana Mountains, will be 
developed for residential, commercial or industrial uses.  
 
While it is acknowledged that military development trends on Base over the past 60 years 
pose some modest constraint to existing wildlife movement, selected portions of the Base’s 
landscape have become increasingly constrained over the years by nonmilitary entities 
development actions on Base lands (e.g., I-5, railroad). Such development not only acts to 
inhibit wildlife movement both across, and to and from, selected portions of Camp 
Pendleton, it constrains military training activities, and jeopardizes the military readiness 
capability of the Base.  
 
South of Camp Pendleton, open space lands are not being consumed quite as rapidly in 
comparison to those to the north. Remaining open space lands, however, are considered 
small, highly fragmented parcels, with little native vegetation. Many of these parcels are in 
an urban setting and are severely limited in their capacity to support movement of any kind 
by native wildlife species, beyond very localized movement. 
 
The nearest available open space areas to the south that are contiguous with Camp Pendleton 
are situated immediately adjacent to the Base’s southern boundary along the floodplain and 
adjacent slopes of the San Luis Rey River. Larger open space areas south of the Base exist 
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within the central part of the City of Oceanside, north of Oceanside Blvd. and east of El 
Camino Real. This site, however, is a former agricultural field that contains little in the way 
of native vegetation. Additional open space lands exist further south, along State Route 78 
and Buena Vista Creek, and further south in the northeastern and southeastern portions of the 
City of Carlsbad. The only potential direct linkage corridor between Camp Pendleton and 
those isolated parcels to the south is provided by the San Diego Gas & Electric’s 
transmission corridor easement, much of which is highly disturbed, cleared or heavily 
influenced by edge effects from nearby urban developments. The Draft Oceanside Subarea 
Plan to the MHCP proposes a “stepping-stone” landscape linkage to allow dispersal north- 
south across Oceanside between Camp Pendleton and north Carlsbad for coastal sage scrub 
bird species. 
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CHAPTER 4 
 

NATURAL RESOURCES MANAGEMENT 
 
 
This chapter presents an overview of natural resources management for MCB and MCAS 
Camp Pendleton. Base natural resources management consists of a suite of conservation and 
management programs, each with program specific goals, objectives, and planned actions. 
These policies, goals, objectives, and planned actions were developed and prioritized to 
achieve Camp Pendleton’s overarching natural resource management goals, incorporate the 
principles of ecosystem management in all programs, and support the military operational 
and support requirements of the Base.  
 
The natural resources management programs are organized into general categories (many of 
which are further sub-divided), including: (1) ecosystem management; (2) natural resources 
inventory; (3) wetlands, estuary/coastal, and riparian management; (4) wildlife management; 
(5) threatened and endangered species management; (6) exotic invasive species control; 
(7) watershed management; (8) grounds maintenance and landscaping; (9) grazing and 
agricultural outleases; (10) fire management; (11) environmental planning; and 
(12) information management. Natural resource related recreation and education programs 
are presented within Chapter 5. Under each objective within the natural resources 
management program are a series of planned actions. Where planned actions support more 
than one management program objective they are repeated under different subsections within 
this chapter and Chapter 5.  
 
Also presented within this chapter are the mechanisms and processes in place for the 
implementation, oversight, integration, and enforcement of natural resources management 
programs and planned actions. These mechanisms and processes are key to the success of 
natural resources management and to the long term capability of Base lands to support the 
military mission. 
 
 
4.0 NATURAL RESOURCES MANAGEMENT OVERVIEW  
 
The Sikes Act defines the purpose of natural resources management on military lands as ‘the 
conservation and rehabilitation of natural resources on military installations; the sustainable 
multipurpose use of the resources, which shall include hunting, fishing, trapping, and 
nonconsumptive uses; and, subject to safety requirements and military security, public access 
to military installations to facilitate the use [of these resources].” Camp Pendleton has long 
recognized the value of its resources and has continued to invest in their conservation and 
management over the years. Camp Pendleton’s history of practicing responsible stewardship 
while accommodating multiple land uses dates back as far as the mid-1950s and early 1960s, 
beginning with a cooperative agreement with state fish and game biologists to establish a 
Base hunting and fishing program. Since then, the nation’s growing awareness of issues 
concerning pollution, habitat loss, and land degradation has resulted in an increase in 
environmental protection legislation (e.g., Migratory Bird Treaty Act [1918], Sikes Act 
[1960], NEPA [1969], Clean Air Act [1970], the ESA [1973, as amended], CWA [1977], 
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etc.). Camp Pendleton has likewise increased its investment in regulatory compliance and 
stewardship as is exhibited by the addition of staff devoted to natural resources management 
and the myriad of programs and projects the Base has funded and performed over the years. 
 
By virtue of its vast amount of open space and its compliance and stewardship initiatives, 
Camp Pendleton has contributed substantially to regional biodiversity conservation and 
planning efforts. In doing this, the Base has also been able to maintain a degree of flexibility 
in the implementation of the military mission and natural resources management. This 
approach takes a long term view of human activities, integrating military uses and 
requirements with the conservation and management of biological resources.  
 
 
4.0.1 Philosophy, Guiding Principles, and General Approach  
 
Camp Pendleton’s natural resource management philosophy is that management programs 
should achieve the objectives of regulatory requirements and foster stewardship of the 
resources entrusted to Marine Corps while not constraining the ability to accomplish 
established and future military training requirements. Camp Pendleton’s intent is to preclude 
long term damage and degradation to training lands by managing natural resources through 
processes and programs in accordance with the following guiding principles:  
 

• Sustain and restore ecosystem dynamics, such that the native plant and animal 
communities on Base are sufficiently resilient to withstand an expanded array of 
disturbances and incursions occasioned by military mission requirements on 
Camp Pendleton; 

 
• Manage native vegetation to promote optimal community succession for 

ecosystem integrity with a focus on sensitive species. Native plant communities 
should be maintained by natural processes and not be artificially manipulated, 
except as needed to restore depleted natural resources, or where areas are 
isolated from natural dynamics of the ecosystem; 

 
• Enhance the value of ecosystems by eradicating exotic plant species, promoting 

native plant communities, preventing new weed introduction and restoring areas 
to their original conditions after disturbance; 

 
• Minimize occurrence of wildfires caused by Base activities through the Fire 

Danger Rating system and controlled/prescribed burns in coordination with 
adjacent land managers;  

 
• Achieve greater biological diversity and distribution of native species, 

especially federal threatened and endangered species populations, throughout 
the region/ecosystem; 

 
• Establish self-sustaining populations of listed species that require little human 

intervention for maintenance; and  
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• Develop effective partnerships among private and government agencies. 
 
 
Although much of Camp Pendleton’s current approach to natural resources management and 
stewardship involves maintaining compliance with applicable laws and regulations, which 
are inherently species and resource specific, several of the existing programs (e.g., erosion 
control, fire management, exotics control, listed species management) either directly or 
indirectly support an ecosystem management approach. To the extent that federally listed 
species are indicators of the health of habitats and ecosystems, listed species protection 
programs are used by the Base to provide umbrella coverage for other, non-listed native 
species and habitats. Camp Pendleton’s Riparian and Beach/Estuarine Conservation Plans 
(USFWS 1995a) exemplify this umbrella coverage in their approach to threatened and 
endangered species management. Although the impetus for the Riparian and Beach/Estuarine 
Conservation Plans was for the protection of federally listed species, the effect of the plans 
has been to improve riparian and beach/estuarine habitats for all ecosystem users, including 
other native species and human users of the Base.  
 
Camp Pendleton’s ongoing natural resource conservation and management involves:  
 

• The avoidance and minimization of adverse effects to federally listed species 
and sensitive resources through the implementation of programmatic 
instructions (published rules and guidelines for land users on Base)” and the 
NEPA process for evaluation of potential impacts of new activities and projects;  

 
• Native habitat maintenance and enhancement through the implementation of the 

programmatic conservation plans, fire management, exotics control, erosion 
control, pollution prevention, water quality management, etc.; and 
 

• Monitoring and surveying to understand and track the Base’s inventory of 
species and habitats and using this data to evaluate the status, quality, 
distribution, and trends of those resources and management plans. 

 
The Base’s natural resources conservation and management programs will continue to be 
directed toward achieving the overarching natural resource management goals identified 
within Section 1.4.2 of this INRMP. To ensure that individual programs at Camp Pendleton 
are working towards in an ecosystem approach, Camp Pendleton is using the ongoing 
INRMP process to develop a vision of desired future conditions that integrates ecological, 
socioeconomic, and institutional perspectives. This vision will incorporate a regional 
perspective and be developed in collaboration with appropriate regional land use, 
management, and planning agencies.  
 
An important aspect to Camp Pendleton’s natural resources management is the establishment 
of cooperative relationships with state and federal fish and wildlife agencies. While the Base 
is required to consult with federal agencies to ensure compliance with legal requirements, 
Camp Pendleton also recognizes and values the professional expertise and experience of 
federal and state fish and wildlife agency personnel for other than compliance related issues. 
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Cooperative relationships are becoming increasingly important as Camp Pendleton and the 
region continues to evolve towards an ecosystem based approach to management. 
 
Ultimately, the success of Camp Pendleton’s natural resources management is reflected in 
the long term sustainability of species populations and ecosystem functions, the maintenance 
of regulatory compliance, and in the continued ability of Camp Pendleton to support the 
military mission. Over time, many factors upon which this INRMP is based are likely to 
change, including military mission requirements, the federal list of threatened and 
endangered species, knowledge of the ecology and requirements of the listed species, as well 
as an understanding of the nature of anthropogenic impacts to those species. The integration 
and implementation of the Base’s natural resources management and this INRMP will follow 
an adaptive management approach that acknowledges uncertainty, monitors the various 
components of the INRMP, and learns from experience with the end goal of improving future 
management actions. Adaptive management can be described as a system for attaining 
"resilience in the face of surprise" (Lee 1993). Ultimately, the success of this INRMP 
depends upon both its ability to conserve natural resources through time and its ability to 
accommodate the Base’s present and future mission requirements. Simply stated, success 
depends upon adaptation. 
 
 
4.0.1.1 PROGRAM GOALS AND OBJECTIVES  
 
In addition to the three overarching natural resources management goals presented within 
Section 1.4.2, each natural resources management program (e.g., erosion control, fire 
management, exotics control, listed species management) has individual goals and 
objectives. The intent of the program specific goals is to be visionary, ideal, and general in 
character and to provide long term guidance in defining the direction and purpose of the 
program. Objectives within each program represent shorter-term benchmarks to help meet 
program specific goals. Due to the breadth of management programs and planned actions 
within this INRMP, the objectives are generally not quantitative. Nonetheless, they are 
important in establishing the conditions that must be met to achieve program specific goals.  
 
 
4.0.1.2 PLANNED ACTIONS, TIMELINES, AND FUNDING 
 
The planned actions presented within the management programs in this chapter (and 
Chapter 5) represent the ongoing and anticipated actions that the Base has developed to 
ensure compliance with regulatory requirements, to facilitate implementation of protocols 
and procedures, to help meet natural resources management goals and objectives, and to 
address specific issues or needs. Planned actions contribute to the accomplishment of one or 
more management program objectives. Where a planned action supports more than one 
management program objective it is repeated under each appropriate objective throughout 
this chapter and Chapter 5. To aid the reader, planned actions have been cross-referenced 
when they apply to more than one program objective within the document.  
 
Planned actions are classified as either Priority Planned Actions or Other Planned Actions. 
Priority Planned Actions are those projects and actions that Camp Pendleton has committed 
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to accomplishing and/or are required by laws, regulations, or other agreement. Other Planned 
Actions are those projects and actions that Camp Pendleton desires to accomplish, but cannot 
commit to undertaking due to restrictions and limitations on fiscal and personnel resources. 
Priority Planned Actions presented in this chapter were developed in consideration of DoD 
and Marine Corps policies and directives to: (1) achieve Camp Pendleton’s natural resource 
management goals, (2) incorporate the principles of ecosystem management, and (3) support 
the military operational requirements of the Base. Camp Pendleton is committed to 
implementing each Priority Planned Actions by the end of the calendar year noted after the 
action. Actions identified as “ongoing” are carried out each year or as required. 
 
Other Planned Actions represent desired, but not essential, actions that will further support 
the military mission, enhance the integration of natural resources management, or support 
stewardship of resources entrusted to the Marine Corps. Within each natural resources 
management program, Other Planned Actions are prioritized to assist in the determination of 
which action(s) is(are) to be accomplished first should funding/resources become available. 
The prioritization of Other Planned Actions is relative to the Other Planned Actions within 
that program. The same Other Planned Action can have different prioritization rankings if it 
occurs within more than one program (e.g., it may be a higher priority for the 
accomplishment of one program objective as compared with another objective). In no case 
does an Other Planned Action appear as a Priority Planned Action, or vice versa.  
 
The prioritization of the Other Planned Actions is denoted in the following manner: one 
asterisk (*) after the planned action means that the action is of lesser priority within the 
program relative to the remaining Other Planned Actions in that program; two asterisks (**) 
indicate an Other Planned Action which has a moderate level of priority; and three asterisks 
(***) represents the highest level of priority for an Other Planned Action.  
 
Development and tracking of planned actions provides a framework for evaluating timely 
progression of INRMP implementation. Where possible and desirable, the Base has tried to 
be specific in the language of the planned actions. It is not possible to be more specific with 
some planned action because they are still being developed or depend on results of other, 
earlier actions. It is also not desirable to be more specific with some planned actions to allow 
the flexibility necessary for adaptive management.  
 
It is important to emphasize that all planned actions have one or more sponsoring agent 
within the Base. These sponsors are responsible for the planning, budgeting, implementation, 
and tracking of actions. Costs associated with the execution of Priority Planned Actions and 
Other Planned Actions required identification at the earliest practicable stage of a proposed 
action. The Base organization responsible for implementation of the action is responsible for 
budgeting for and funding the action. 
 
 
4.0.1.3 FISH AND WILDLIFE INTER-AGENCY COORDINATION  
 
Camp Pendleton has been, and continues to be, involved in coordinated management and 
partnering efforts with fish and wildlife agencies at both the state (California Department of 
Fish and Game) and federal (U.S. Fish and Wildlife Service) levels. Many of the components 
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of Camp Pendleton’s Natural Resources Management Program that have been implemented 
over the last few decades were developed in coordination with the CDFG or USFWS, 
including the hunting and fishing programs and federally listed threatened and endangered 
species management.  
 
Sikes Act provisions and cooperative agreements for outdoor recreation, such as hunting and 
fishing, are implemented nationally by a MOU between the DoD and DoI. Locally, Camp 
Pendleton has a draft Outdoor Recreation Plan, the completion of which is a planned action 
identified within this INRMP. The final Outdoor Recreation Plan is to be included in future 
revisions of this INRMP and, therefore, will be reviewed by state and federal wildlife 
agencies.  
 
Although later superceded by the Riparian BO programmatic consultation (USFWS 1995a), 
the 1986 USFWS/Camp Pendleton MOU for management of endangered least Bell's vireos 
on the Santa Margarita River provided the first ecosystem based approach within the DoD 
covering more than 10,000 acres of sensitive riparian wetlands, coastal estuaries, beaches, 
and dune areas. It developed an agreement on, and framework for, species specific 
management of Camp Pendleton’s contribution to the region’s endangered least Bell's vireos 
population. 
 
In addition to working with the USFWS on regulatory and management issues, Camp 
Pendleton has contracted staff from the Federal Projects Branch of the USFWS to conduct 
surveys, research, and monitoring on Base. Examples of these projects include southern 
steelhead trout (Oncorhynchus mykiss) habitat suitability survey (USFWS 1998f), Pacific 
pocket mouse monitoring (USFWS 1999c), snowy plover surveying (Collier & Terp 2000), 
upland habitat restoration and maintenance for federally listed species (in progress), survey 
of the status of wildlife watering devices (USFWS 2001f).  
 
Camp Pendleton has also participated in quarterly partnering sessions with the Navy and 
USFWS. These sessions have generated partnering efforts such as dispute resolution, the 
development of a mutually agreed upon format for biological assessments, and an arroyo 
toad symposium (held at MCAS in October 2000). 
 
 
4.0.2 Program Implementation: Oversight, Integration, Compliance, and 

Enforcement 
 
While integration, implementation, and enforcement are a part of all the programs in this 
INRMP, this section highlights some of the initiatives geared specifically toward serving 
those functions. Included in this section are the (1) organizations and processes involved in 
oversight and integration; (2) use of programmatic instructions; (3) environmental inspection 
and compliance; and (4) enforcement mechanisms. Other initiatives and processes that are 
important to the implementation and integration of this INRMP can be found elsewhere in 
the document. For example, essential to INRMP implementation is the funding of programs 
(and planned actions), which is presented in Section 1.7. Moreover, no single initiative or 
process presented within this section is solely capable of ensuring successful integration, 
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implementation, or enforcement of natural resource programs, nor do any of these initiatives 
serve as a substitute for the established staff action process. 
 
 
4.0.2.1 OVERSIGHT AND INTEGRATION 
 
The lead organization on MCB Camp Pendleton for overseeing and coordinating 
environmental issues is the Assistant Chief of Staff, Environmental Security (see Figure 1-2, 
and Appendix H). Aboard the Air Station, the Environmental Officer provides the policy 
development, program oversight, data management, and regulatory liaison for natural and 
cultural resources. Although MCAS is under a separate command structure and has its own 
staff, Marine Corps Base and MCAS staffs regularly collaborate to ensure that management 
and planning efforts are coordinated between the installations.  
 
Integration of the INRMP not only requires a coordination of efforts among the natural 
resources management programs and planned actions, but also an integration of land 
management with land use (training, maintenance, recreation, etc.). The integration and 
coordination of land management efforts is achieved, in part, through the evaluation and 
update of the INRMP itself. This review process, which is coordinated for the entire Base by 
the Planning Branch within the Resource Planning Division of AC/S ES, provides a venue 
for evaluation, discussions of adaptive management, presentation of ideas for improvement, 
and assessment of progress towards goals and objectives with Base staff and resource 
agencies. The INRMP review process not only helps assure that the management actions are 
achieved, but provides for an evaluation of the integration of, and consistency among, the 
planned actions. Areas that are identified as not well integrated will be appropriately 
addressed (e.g., some planned actions may be added to the INRMP as a result of this 
process).  
 
Several mechanisms and processes help ensure the integration of land management with land 
use. These are described in other sections within the INRMP and include, but are not limited 
to, the use of programmatic instructions (Section 4.0.2.2); the NEPA process (Section 4.12); 
planning and project support (Section 4.12); environmental training, education, and 
awareness programs (Section 5.5); and information and Geographic Information Systems 
management (Section 4.14).  
 
 
4.0.2.2 PROGRAMMATIC INSTRUCTIONS 
 
Programmatic instructions (PIs) represent the published “general rules” which regulate and 
guide Base activities (e.g., military training, maintenance, construction, and outdoor 
recreation). By providing a programmatic operational framework for military and civilian 
users of the Base without the burden of unnecessary technical detail, PIs provide flexibility in 
concert with species/ecosystem conservation and help ensure avoidance and/or minimization 
of adverse impacts to federally listed species and other sensitive resources. Many PIs are 
applicable basewide and help minimize impacts to the environment in general (e.g., fire 
danger ratings); however, other PIs may be specific to actual locations of listed species (e.g., 
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least Tern nesting sites) or to general areas of the Base (e.g., riparian habitat and range and 
training areas). 
 
Camp Pendleton PIs also serve to provide the USFWS with a framework for issuance of 
terms and conditions within Biological Opinions. Programmatic instructions presented in 
Biological Assessments and terms and conditions within BOs are incorporated into 
appropriate implementing documents and Base directives.  
 
As “general rules,” programmatic instructions are disseminated by various methods including 
Base Orders, Base Bulletins, and as special conditions in documents approving recurring 
activities. Key methods for disseminating PIs are listed in the following paragraphs.  
 
 
Base Orders 
 
The Base Range and Training Regulations (BO P3500.1_) provide information, instructions, 
and procedures governing the use of ranges, training areas, and airspace operated and 
controlled by Camp Pendleton (see Appendix Q for excerpts from most current version of 
regulations, BO P3500.1K). Included in this order are specific programmatic instructions that 
address how units training on and over Camp Pendleton are to operate under given 
conditions. Conditions addressed include the various Fire Danger Ratings, basewide 
environmental procedures, areas off limits to training, and natural resource considerations 
and restrictions.  
 
The Base Regulations (BO P5000.2J) establish the responsibilities and procedures that 
govern the conduct of all persons and activities at Camp Pendleton. Within the Base 
Regulations is a chapter on Environmental Security with sections that outline the Base 
policies governing natural and cultural resources and environmental compliance and 
protection. Also within the Base Regulations is a section on housing regulations, including 
the Base’s policy on the possession of pets (most exotic pets are prohibited basewide and 
housing areas adjacent to sensitive resources have restrictions on the possession of normal 
domestic household pets, such as dogs and cats). 
 
 
Environmental Compliance and Protection Standard Operating Procedures  
 
Commanders of Marine Corps installations are responsible for the publication of a single 
environmental compliance and protection standard operating procedures (ECPSOP) 
document. A single ECPSOP for an installation ensures continuity of effort and prevents 
conflicts in policies between the various environmental media programs. The ECPSOP is 
complementary to, but not redundant with, the Marine Corps Order P5090.2A (Marine Corps 
Environmental Compliance and Protection Manual) and contains material compiled from 
existing Base Orders, Standard Operating Procedures, Biological Opinions, etc. MCAS 
published its own ECPSOP, which is presently being updated. 
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Environmental Guidebook 
 
The Camp Pendleton Environmental Guidebook is a quick-reference introduction to 
environmental issues, laws, and regulations confronting Marines, sailors, soldiers, and 
civilian employees on Camp Pendleton. The guidebook provides points of contact for users 
of the Base to obtain further information. 
 
 
Categorical Exclusions 
 
The Council on Environmental Quality (CEQ) and DoN regulations provide for the 
establishment of categorical exclusions (CXs) for actions that have been found to have no 
significant effect individually or cumulatively on the human environment and, therefore, for 
which neither an Environmental Assessment nor an Environmental Impact Statement is 
required. CXs apply to only those kinds of actions that do not significantly affect the quality 
of the human environment, that result in no significant change from existing conditions at the 
site of the proposed action, or whose effect is primarily economic or social. A Decision 
Memorandum is used to document the use of a CX. The strict conditions associated with the 
use of CXs and the extensive array and locations of sensitive resources at Camp Pendleton 
has necessitated the inclusion of PIs in those Decision Memoranda. These PIs include 
project/location specific and general basewide instructions for avoiding impacts and ensuring 
that actions remain under the approved CX. 
 
 
Architectural and Engineering Environmental Guidebook 
 
The Air Station has published an Architectural and Engineering Environmental Guidebook 
for dissemination to contractors. The Architectural and Engineering Environmental 
Guidebook provides information, instructions, and procedures for environmentally sound 
designs and construction. 
 
 
4.0.2.3 ENVIRONMENTAL INSPECTION AND COMPLIANCE 
 
Monitoring the success of natural resource management is part of the role of the Marine 
Corps Environmental Compliance and Evaluation program, the Self-Audit Program, and the 
Annual Plan of Action and Milestones. The Marine Corps conducts internal environmental 
and natural resource audits and inspections through its Environmental Compliance 
Evaluation Program. Camp Pendleton’s Environmental Inspection and Compliance Program 
is consistent with Marine Corps guidance and policy, and consists of HQMC conducted 
Benchmark ECE assessments and annual Self-Audits conducted by both MCB and MCAS 
Camp Pendleton. 
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Marine Corps Environmental Compliance Evaluation (ECE) 
 
HQMC-sponsored Benchmark ECEs are conducted once every 3 years, with a formal Annual 
Validation of POA&M (described below) report provided during intervening years. The 
results are used as a tool for the commander and the Commandant of the Marine Corps to 
plan, program, budget, and execute initiatives to achieve compliance. Comparison of the 
Benchmark ECE results is made for overall trend analysis Marine Corps wide. HQMC has 
established the following goals for the ECE Program:  
 

• To provide the commander with a tool to evaluate the command's 
environmental compliance  

• To assess compliance levels and, as required, provide recommended 
corrective actions or improvements  

• To provide a forum for the exchange of ideas and successes  
• To provide the CMC with a broad evaluation of environmental compliance 

across the Marine Corps  
• To provide a formal interface among installations, Fleet Marine Forces 

commanders, and the Inspector General of the Marine Corps  
• To integrate environmental awareness into every facet and function of the 

Marine Corps way of life  
• To improve overall compliance efforts through a continuous, integrated 

program  
 
The ECE is an evaluation similar to those conducted by the Inspector General of the Marine 
Corps or Field Supply Maintenance Analysis Office and is designed to provide commanders 
with an assessment of their environmental compliance status. It assesses the command's level 
of compliance, identifies actions necessary to correct deficiencies, provides follow up on the 
implementation of those proposed actions, and facilitates continuous improvement in 
compliance efforts through the Self-Audit Program 
 
In order to standardize ECEs and ensure all environmental requirements are properly and 
thoroughly evaluated, a Windows-based automated database comprised of checklists for use 
by commanders and ECE teams was developed. This Automated Compliance Evaluation 
(ACE) software is the only authorized software for tracking Marine Corps environmental 
compliance efforts. ACE is a large database comprised of several checklists. The ACE 
database presents all known federal requirements applicable across Marine Corps 
installations, specific state and local requirements unique to each installation, and 
requirements specified in the ECE Manual. To avoid any misinterpretation of requirements, 
the ACE system uses the exact requirements from the applicable source document to 
formulate questions. ACE provides the commander with a vehicle to evaluate the command's 
environmental compliance position by identifying actual environmental requirements. As a 
listing of specific requirements, it serves as a quick reference to installation users. ACE can 
be modified by the installation user to fit specific Marine Corps commands/units and tenants 
or media evaluations. Installation and command unique requirements, such as Camp 
Pendleton’s use of the local Air Pollution Control District’s Rule 6, have been built directly 
into the ACE database for Camp Pendleton. The most important management feature of the 
ACE database is the generation of a POA&M for each ECE or inspection conducted. The 
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CMC updates the installation unique ACE software annually with each installation receiving 
a specific checklist based upon state and local requirements. 
 
 
Annual Environmental Compliance Evaluation (Self-Audit Program) 
 
Working in conjunction with the CMC sponsored ECE, MCB and MCAS Camp Pendleton 
each conduct an annual ECE as part of a Self-Audit Program. These Self-Audit Programs 
serve as an internal plan for the Commanding General, MCB Camp Pendleton and the 
Commanding Officer, MCAS Camp Pendleton to assess compliance throughout their 
commands, including all tenant commands and activities. These Self-Audit Programs use the 
ACE software and the HQMC provided list of requirements as a tool to track compliance. 
The goal of these Self-Audit Programs is to assess compliance by annually visiting every 
permitted site and source, and every process potentially subject to an environmental 
requirement including all natural resource programs and BO terms and conditions. These 
annual self-audits verify that all requirements are met and ensure the effectiveness of 
environmental programs. The Inspection and Compliance Division of AC/S ES coordinates 
MCB Camp Pendleton’s Self-Audit program and the MCAS Environmental Management 
Department coordinates the MCAS Camp Pendleton Self-Audit Program. 
 
 
Annual Plan of Action and Milestones (POA&M) Process 
 
An integral part of all evaluations conducted on Base is appropriate follow-up to ensure that 
corrective actions are completed. ACE allows an evaluated commander to develop and track 
the command's POA&M as part of the ECE documentation. Installation commanders must 
use this capability in developing and maintaining POA&Ms that result from the HQMC 
sponsored ECEs. Commanders are also encouraged to use the POA&M capability as part of 
their Self-Audit Programs. Once a year on the anniversary of the most recent Benchmark 
ECE, the installation commander evaluates, updates, and forwards the POA&M to the 
HQMC. This POA&M is the primary requirement and document supporting the "Annual 
Validation of ECE POA&M." 
 
The Annual Validation of the Benchmark ECE POA&M meets the EPA recommendation to 
follow up formally on Benchmark ECE deficiencies. It replaced the Program Management 
Review and should not be confused with the Self-Audit Program. The installation 
commander conducts an annual review and verification of the POA&M from the most recent 
Benchmark ECE. This process certifies that reviews and validation of the POA&M are 
complete. It includes copies of the updated POA&M and the environmental self-audit 
schedule of the installation's Commanding General's Inspection Program as enclosures.  
 
 
4.0.2.4 ENFORCEMENT 
 
Several organizations on Base provide enforcement capability to help ensure compliance 
with natural resource laws, regulations, and management initiatives. These include the Range 
Operations Division (AC/S O&T), Resource Enforcement and Compliance Branch (AC/S 
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ES), Provost Marshal’s Offices (AC/S Installation Security Safety and MCAS), Semper Fit 
Division (AC/S Marine Corps Community Services), and the Resident Officer in Charge of 
Construction (AC/S Facilities) described below (see also Figures 1-1, 1-2, and Appendix H).  
 
Natural resources management and planning staff within AC/S Environmental Security and 
MCAS Environmental Department also contribute to the enforcement of laws, regulations, 
and management initiatives. The Assistant Chief of Staff Environmental Security has 
developed, and is in the process of implementing, an Environmental Incident Reporting 
System for the documentation and tracking of all environmental incidents (including non-
compliance with Biological Opinion terms and conditions). Also, to improve existing 
tracking and monitoring of NEPA projects, mitigation, and compliance with permits, the 
AC/S ES is in the process of developing a computer based NEPA project tracking program 
(E-Trax) and a mitigation database (see Section 4.12.1).  
 
Violations documented by Base organizations responsible for compliance are reported in 
accordance with existing regulations to the appropriate state or federal agency and 
Headquarters, Marine Corps. Violations are referred to the Base Commanding General or the 
Commanding Officer MCAS for determination regarding investigation, adjudication, and 
corrective and/or punitive action. Law enforcement aboard the Base associated with 
individual actions beyond official federal duties, including poaching, is the responsibility of 
the Provost Marshal’s Office, or other entity as directed by the Commanding General, with 
technical assistance from the Natural Resources Department (AC/S ES). Occasionally, the 
services of state and federal fish and wildlife agency enforcement personnel are involved 
where their technical expertise or extra manpower is needed. Marine Corps policy is to 
permit access to installation lands by federal, state, and local conservation personnel for 
official purposes after proper safety and security measures are taken (HQMC 1998).  
 
 
Range Operations Division, AC/S Operations and Training  
 
The Range Operations Division, AC/S O&T is the on-site controlling agency for all ranges, 
training areas, and air/sea space, providing a safe, three dimensional, and realistic training 
environments with real time resolution of scheduling conflicts and control and coordination 
of training activities. As part of its management function, the Range Operations Division 
inspects ranges, training facilities, and training areas to ensure safe use and compliance with 
appropriate directives, including BO P3500.1_ (Base Range and Training Regulations), 
which includes the Fire Danger Rating System and programmatic instructions protecting 
sensitive natural resources.  
 
 
Resource Enforcement and Compliance Branch, AC/S Environmental Security 
 
The Resource Enforcement and Compliance Branch (RECB) under the AC/S ES is staffed 
with Game Wardens and Deputy Game Wardens. The RECB is responsible for ensuring that 
fish and wildlife laws on Camp Pendleton are enforced in accordance with federal and state 
laws, Marine Corps Orders, annual Base Bulletins, and other applicable regulations. The 
RECB provides personnel who are authorized as federal officers to enforce state and federal 
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Fish and Game regulations and administer the Base’s hunting, fishing, camping, and other 
outdoor recreational programs. 
 
The Conservation Supervisor/Game Warden Supervisor is Camp Pendleton’s law 
enforcement official for federal and state laws and regulations pertaining to fish, wildlife, and 
natural resources. The Conservation Supervisor/Game Warden Supervisor appoints Game 
Wardens and Deputy Game Wardens as required. Game Wardens and Deputy Game 
Wardens are authorized to conduct searches pertinent to fish, wildlife and natural resources, 
in accordance with federal and state laws, BO P5821.1 (Standard Operating Procedures for 
Legal Matters), and other Base regulations. 
 
Duties of the Game Warden within the RECB include: 
 

• Enforcement of natural resource regulations  
• Enforcement of campfire restrictions 
• Administration of the hunting, fishing, and undeveloped camping programs 
• Patrolling the Base  
• Implementing habitat conservation programs 
• Responding to inquiries or problems involving wildlife 
• Recovering selected injured wildlife and road kills 
• Confiscating exotic pets  
• Giving educational and instructional briefs to users of the Base  
• Monitoring the locations of the Base’s resident bison herd 

 
Federal Citations (DD Form 1805) are used for violations of federal Fish and Wildlife laws. 
A copy of DD Form 1805 is forwarded to the Staff Judge Advocate with a complete report 
prepared by the issuing officer describing the circumstances surrounding the alleged 
violation. Personnel are not detained by Deputy Game Wardens after citations have been 
issued. Resource contraband is seized and noted on the citation and in the report. Citations 
are adjudicated in the Federal Court in San Diego. 
 
A Camp Pendleton Base Citation may be used to cite military personnel for violations of 
Base, federal or state regulations. A copy of the Base Citation is forwarded to the 
Commanding Officer of the person being cited with a complete report prepared by the 
issuing officer (if requested) describing the circumstances surrounding the alleged violation. 
Commanding Officers have the authority to impose punitive and non-punitive punishment 
under the Uniform Code of Military Justice for violations of regulations. 
 
 
Provost Marshal’s Office (PMO) 
 
The Provost Marshal’s Offices of MCB and MCAS provide overall law enforcement and 
physical security for Camp Pendleton and enforce federal and state laws and military 
regulations. Military Police provide physical security for and patrol Camp Pendleton. 
Working in conjunction with Range Operations Division and Game Wardens, the Military 
Police enforce restrictions and closures of areas to nonmilitary activities and apprehend 
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civilian and military personnel involved in unauthorized activities in natural resource and 
training areas. 
 
 
Semper Fit Division, AC/S Marine Corps Community Services (MCCS)  
 
The Semper Fit Division of AC/S MCCS operates the recreation program aboard Camp 
Pendleton including recreation at the beaches and developed campgrounds. Lifeguards and 
management personnel control patrons activities in accordance with PIs established to help 
avoid and/or minimize adverse impacts to sensitive resources located near beaches and 
recreation facilities. In addition, beach campgrounds have a volunteer night host residing on 
site who helps provide after hours supervision.  
 
 
Resident Officer in Charge of Construction (ROICC) 
 
The Resident Officer in Charge of Construction is the command under the Naval Facilities 
Engineering Command, Southwest Division that is responsible for the post contract award 
administration of construction, maintenance, and repair projects. Among other 
responsibilities, the ROICC serves as a Contracting Officer, empowered to obligate the 
federal government and to enforce the contractual requirements for which a given contractor 
is responsible. In as much as NEPA documentation, permit and mitigation requirements are 
often passed along to the construction, maintenance, or repair contractor, the ROICC 
enforces the contract requirements including these environmental requirements and/or 
actions. 
 
 
4.1 ECOSYSTEM MANAGEMENT 
 
The long term success of conservation efforts, both on Base and within the region, depends 
upon natural resource management at the ecosystem level. Ecosystems are complex and 
dynamic by nature, with components that are interrelated and operating at different rates. The 
distribution and abundance of species and communities and underlying ecological and 
physical processes occur irrespective of land ownership or management boundaries. An 
ecosystem functions as a whole, not as a collection of parts; yet, its integrity may be 
disrupted by excessive “interference” of any single component. Thus, conservation and 
management initiatives that operate within arbitrary boundaries and fail to recognize the 
interconnectedness of processes within the larger context of an ecosystem may unduly waste 
scarce resources or, worse, contribute to greater ecological problems in the long term.  
  
The DoD has recognized the value of ecosystem management and has established principles 
and guidelines for natural resource managers on military installations (Section 1.3.3). 
Ecosystem management require a shift from the management of single species or habitats to 
the management of multiple species and habitats. Regulatory requirements (e.g, ESA) have 
historically fostered a greater emphasis on species-by-species management approach. Camp 
Pendleton’s more recent endeavors (e.g., the Riparian and Estuarine/Beach Ecosystem 
Management Plans) better reflect the principles of ecosystem management. However, Camp 
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Pendleton's future vision of its natural resource management is to further develop, promote, 
and refine its comprehensive, ecosystem based management program. The aim of this 
approach is to promote the conservation of native species and habitats, ensure the 
sustainability and biological diversity of terrestrial and aquatic ecosystems, and facilitate 
maximum support of the Base's military training mission and infrastructure, while 
simultaneously ensuring compliance with applicable laws and regulations. 
 
Successful ecosystem management strategies will require innovative and new approaches to 
land use decisions and regional involvement. Camp Pendleton is working to define and 
understand its regional relevance and is committed to fulfill its responsibility to regional 
conservation efforts. Ecosystem management is innovative, requiring the use of the best 
available scientific information in decision making and adaptive management techniques. It 
requires the cooperation of and participation with external agencies and forming partnerships 
necessary to assess and manage ecosystems that cross political boundaries. 
 
 
GOAL: Manage Camp Pendleton’s natural resources using an ecosystem management 
approach. 
 
GOAL: Conserve the full range of extant vegetation communities. 
 
GOAL: Maintain functional wildlife corridors and habitat linkages between critical 
biological resources and with regional linkages. 
 
 
4.1.1 General Ecosystem Management on Camp Pendleton  
 
Camp Pendleton’s natural resources management programs will continue to be directed 
toward achieving natural resource management goals. To ensure that individual programs at 
Camp Pendleton are working towards an ecosystem approach, it is important to develop a 
vision of desired future conditions that integrates ecological, socioeconomic, and institutional 
perspectives. This vision should incorporate a regional perspective and be developed in 
collaboration with appropriate regional land use, management, and planning agencies (see 
also Section 4.1.2).  
 
An important component of ecosystem management is adaptive management. Because our 
knowledge of ecological systems and processes is inherently limited (due in part to changing 
conditions), we must continuously learn how to better manage. Flexibility and adaptation in 
the face of uncertainty are critical (Leslie et al. 1996). At the heart of adaptive management is 
a willingness to approach all management decisions as experiments to be tested (Leslie et al. 
1996). Hypothesis testing, assessments of the efficacy of management techniques, and 
incorporation of knowledge gained over time are key to successful adaptive management.  
 
 
OBJECTIVE: Develop a collaborative vision of desired future conditions that integrates 
ecological, socioeconomic, and institutional perspectives, applied with a geographic 
framework defined primarily by natural ecological boundaries. 



MCB & MCAS Camp Pendleton, California 
 

4-16 Chapter 4  Natural Resources Management 
 

 
 
Priority Planned Actions: 
 

• In collaboration with Camp Pendleton land users, federal, state, tribal, local 
governments, nongovernmental organizations, private organizations, and the public, 
develop a shared vision of what constitutes desirable future ecosystem conditions. 
2003. [Also applies to Sections 4.1.2, first objective; 4.4.1.] 

 
• In collaboration with Camp Pendleton land users, federal, state, tribal, local 

governments, nongovernmental organizations, private organizations, and the public 
develop a shared vision of what constitutes desirable future watershed conditions for 
the Santa Margarita River and the San Mateo Creek. 2003. [Also applies to Sections 
4.1.2, first objective; 4.7.2, first objective.]  

 
 
OBJECTIVE: Develop a framework for performing adaptive management. 
 
 
Priority Planned Actions: 
 

• Develop and implement a formal lessons learned protocol to facilitate adaptive 
management. 2002.  

 
• Develop and implement an Adaptive Management Plan for MCAS. 2002. [Also 

applies to Section 4.12.5.] 
 
 
4.1.2 Regional Planning, Partnering, and Involvement 
 
Ecosystem management requires the stewardship of resources on Base as well as 
involvement at the regional level. While the management and protection of natural resources 
within the Base’s boundaries are important (and contribute to regional conservation efforts), 
Camp Pendleton recognizes that long term sustainability of ecosystem processes and 
watershed functioning requires a regional perspective and a coordination of efforts to achieve 
common goals. Adequate provision for, and promotion of, biodiversity conservation within 
the region surrounding Camp Pendleton will help to ensure functioning landscape linkages 
and wildlife corridors to Base ecosystems. 
 
Implementation of an ecosystem approach requires decision making on a host of issues, both 
local and regional, short and long term, and involvement by many different groups operating 
at many different organizational levels. Depending upon the issue, the level of involvement 
by the Base ranges from passive vigilance to active participation. In all situations of regional 
involvement, effective communication and the fostering of positive, long lasting relations 
with surrounding communities and diverse interest groups greatly improves the success of 
the natural resources program and benefits the overall status of the Base. 
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Camp Pendleton is working to ensure that its land use and regional planning efforts are 
complementary with surrounding biodiversity conservation efforts such that Base lands help 
support the region’s habitat conservation needs while also providing continued support of the 
Base’s mission. Part of this effort involves actively monitoring and/or providing input to each 
of the following regional conservation planning and research efforts: (1) County of San 
Diego’s MSCP, (2) North San Diego County MHCP, (3) North County Wildlife Forum, 
(4) the Coordinated Resource Management Planning group, which consists primarily of 
major federal and state land managers in support of regional biodiversity; (5) South and 
Central-Coastal Orange County Subregional plans, and (6) Riverside County’s Multiple 
Species and Habitats Conservation Plan and the new Riverside County Integrated Planning 
program.  
 
Camp Pendleton encourages local, state, and federal involvement and participation in 
regional biodiversity conservation and management planning that ensures the continued 
existence of all species and resources of regional importance, consistent with existing land 
uses and regional economic needs. Examples of such initiatives that Camp Pendleton is 
currently involved with include: 
 

• Santa Margarita River Watershed Management Program, 
• Team Arundo Watershed Exotics Control, 
• Santa Margarita and San Luis Rey Weed Management Area Program, 
• Santa Margarita Ecological Reserve,  
• The Nature Conservancy Cooperative Agreement (signed in 1988) for the 

maintenance of biological diversity on DoD installations, and  
• Camp Pendleton Alternative Futures Study. 

 
 
Another form of regional involvement is the generation and sharing of regionally useful data. 
Much of the knowledge gained from data derived on the Base can be directly applicable to 
issues of regional concern and has a clear benefit to local and regional management and 
planning efforts. Base sponsored research, surveys, and monitoring contribute to the regional 
understanding of species, habitats, and ecosystem dynamics. In fact, several studies on Base 
have been part of larger, regional projects. For example, survey sites on Base have 
contributed to the international Monitoring Avian Productivity and Survivorship program 
(Section 4.4.2) and to a regional study of the diversity and autecology of amphibians and 
reptiles within the California portion of the California Floristic Province (Fisher 2000; data 
from these herpetological survey sites have also contributed to Holland & Goodman 
1998a,b). Lastly, symposia, such as the arroyo toad symposium sponsored by MCAS in 2000 
(see Section 5.5), also contribute to regional conservation and management initiatives in that 
they may facilitate the interaction of, and sharing of information among, public and private 
agency professionals. 
 
Camp Pendleton routinely makes available and provides data and copies of completed reports 
and surveys conducted on Base and is partnering with several groups to improve regional 
sharing of ecological data. The Base is participating in a regional Geographic Information 
System database information exchange with SANDAG to enhance documentation of regional 
biodiversity. The Base is also working with The Nature Conservancy and San Diego State 



MCB & MCAS Camp Pendleton, California 
 

4-18 Chapter 4  Natural Resources Management 
 

University to develop a riparian monitoring program related to its pending water rights 
settlement agreement with Rancho California Water District. To that end, the Marine Corps 
has provided $100,000 of Legacy funding to San Diego State University (SDSU) to develop 
a web-accessible data base for hydrology, water quality, sediment, and habitat and biocriteria 
data. SDSU’s work is part of a larger regional effort to develop an Internet environmental 
data transfer system to support regional planning and research. At the same time, Camp 
Pendleton is participating in an effort, funded initially by the U.S. Bureau of Reclamation, to 
develop a science-based, watershed-scale water quality monitoring program. That effort also 
includes database design, and the Base is coordinating between the Reclamation consultants 
and SDSU, to avoid duplication or contradiction in their work products. 
 
In addition to contributing to the region through Base funded surveys and research, Camp 
Pendleton also supports limited non-Base funded research by providing access to the Base, 
when compatible with military training, safety, and natural resource management goals, for 
qualified research projects that are regional in nature. Such projects often support one or 
more natural resources management program goals and objectives as well as contribute to the 
Base’s overarching natural resource management goal of encouraging regional plans and 
incentives that address conservation of native biodiversity, ecosystem sustainability, and 
watershed management issues. Examples of non-Base funded research supported over the 
last several years include the following:  
 

• California Gnatcatcher Habitat Utilization Research : Bill Wirtz (Pomona College) 
• Monarch Butterfly (Danaus plexippus) Overwintering: Dave Marriott (The Monarch 

Program) 
• Golden Eagle Survey (Aquila chrysaetos) of San Diego County: Dave Bittner and 

John Oakley (Eagle Survey Project) 
• Status of Golden Eagle Population on Camp Pendleton: Peter Bloom (Independent 

Researcher) 
• Long-Term Raptor Population Research: Peter Bloom (Independent Researcher) 
• San Diego Bird Atlas: Phil Unitt (San Diego Natural History Museum) 
• Foraging Behavior of Terns in Southern California: Dan Robinette and Patricia Heron 

Baird (California State University at Long Beach) 
• Arroyo Toad Movement, Mortality, and Habitat Utilization in San Mateo Creek: Paul 

Griffin (University of California at San Diego) 
• Capacity of the Santa Margarita River to assimilate nitrite and other constituents 

associated with treated sewage effluent: Rancho California Water District 
 
 
Another form of regional involvement and partnering by the Base is through public education 
and awareness programs (see also Section 5.5). Environmental staffs conduct frequent slide 
presentations on natural resources and Base management programs to a variety of on-Base 
and off-Base groups such as conservation organizations, service groups, and college classes. 
Base personnel also lead field trips to observe wildlife and discuss management programs. 
Group tours have included an annual tour for the Friends of the Santa Margarita River, the 
Biodiversity Research Consortium, National Research Council, and regulatory agencies. 
During 1998, a major Earth Day celebration was held on Base and involved live animal 
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displays of local reptiles, birds, and various mammals. News articles are prepared 
periodically for the Base paper and interviews are given frequently to local newspapers. Staff 
also participates with local high schools in a School-to-Career program, orienting students 
monthly to the environmental compliance and natural resource management professions, 
education requirements, and expertise being exercised at the Base. 
 
 
OBJECTIVE: Develop a collaborative vision of desired future conditions that integrates 
ecological, socioeconomic, and institutional perspectives, applied with a geographic 
framework defined primarily by natural ecological boundaries. 
 
 
Priority Planned Actions: 
 

• In collaboration with Camp Pendleton land users, federal, state, tribal, local 
governments, nongovernmental organizations, private organizations, and the public, 
develop a shared vision of what constitutes desirable future ecosystem conditions. 
2003. [Also applies to Sections 4.1.1, first objective; 4.4.1.] 

 
• In collaboration with Camp Pendleton land users, federal, state, tribal, local 

governments, nongovernmental organizations, private organizations, and the public 
develop a shared vision of what constitutes desirable future watershed conditions for 
the Santa Margarita River and the San Mateo Creek. 2003. [Also applies to Sections 
4.1.1, first objective; 4.7.2, first objective.]  

 
 
OBJECTIVE: Develop an understanding and involvement in other regional ecosystem based 
conservation plans. 
 
 
Priority Planned Actions: 
 

• Obtain available vegetation data for areas that are surrounding and adjacent to Camp 
Pendleton and enter it into a GIS database. 2002. [Also applies to Section 4.2.1, first 
objective.] 

 
• Assess the feasibility and desirability of conducting off-Base surveys of selected 

species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.2.1, first 
objective; 4.2.2, first and second objectives; 4.5.2, first and second objectives.] 

 
• Sponsor/support scientific research in support of regional understanding and Base 

management goals by qualified personnel. Ongoing. [Also applies to Sections 4.2.2, 
third objective; 4.4.2, second objective.] 

 
• Develop a decision support framework for performing ecosystem management. 2002.  
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• Maintain a regional planning database and perspective on regional plans, habitat 

conservation plans, and other initiatives in the Riverside, Orange, and San Diego 
County Area. Ongoing.  

 
• Evaluate the feasibility of participating in cooperative watershed restoration 

programs, including cooperating with local governmental and nongovernmental 
stakeholders. Ongoing. [Also applies to Sections 4.3.1, first objective; 4.5.4; 4.7.1, 
first objective.]  

  
• Participate in regional forums and planning initiatives for the removal of invasive, 

exotic species. Ongoing. [Also applies to Sections 4.6.1; 4.6.2.] 
 
 
4.2 NATURAL RESOURCES INVENTORY  
 
Maintaining a natural resources inventory helps guide land use, land management, and 
restoration decisions that facilitate the sustainability of military activity over time. Camp 
Pendleton’s natural resources inventory is largely, but not entirely, a GIS based assemblage 
of data reflecting (1) distribution and abundance (size, density) parameters for a range of 
taxaand plant community and habitat types on Base and (2) physical characteristics, 
processes, and changes, including soil types, tide levels, water quality, and the frequency and 
extent of wildland fire and erosion. Additional information for some species/resources, such 
as habitat quality, number of breeding individuals, and an accounting of incidental take, is 
also part of the Base’s inventory.  
 
Data within the inventory are generated from a variety of sources and at different scales, 
including project specific surveys, species specific monitoring, community based surveys, 
research projects, and surveys of anthropogenic impacts. Many of the surveys and monitoring 
efforts on Base are driven by regulatory requirements (e.g., USFWS Biological Opinion 
terms and conditions, NEPA procedures, etc.). As funding becomes available, additional 
surveys are conducted to augment the Base’s inventory of information on natural resources 
(e.g., in the past the Base has funded reptile, amphibian, and bat surveys). The Base 
periodically accepts proposals from qualified outside investigators who wish to survey and 
monitor other populations or communities. This policy has resulted in reports that catalog 
Camp Pendleton’s insect and arachnid species, and annual status of golden eagle (Aquila 
chrysaetos) and other raptor nests.  
 
The establishment and maintenance of a natural resources inventory is an essential 
component of conservation and adaptive management (U.S. DoD 1996). It enables the 
tracking of changes over time, contributes to an understanding of the structure and function 
of the larger ecosystem to which the Base belongs, assists project specific and master 
planning efforts, and facilitates an evaluation of impacts and the effectiveness of 
management efforts. Ultimately, maintenance of the natural resources inventory enables the 
efficient and effective accomplishment of management program goals and objectives. 
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GOAL: Develop and maintain an inventory of natural resources to support management 
programs and the ability to conserve and enhance native fauna and flora and the functional 
value of natural systems.  
 
GOAL: Categorize natural processes and impacts to natural resources through monitoring, 
investigative research, and data analysis in order to make informed decisions necessary for 
maintaining training lands. 
 
GOAL: Continue to develop and maintain comprehensive data collection and processing 
systems to facilitate informed management decisions. 
 
GOAL: Ensure that scientifically sound and commonly accepted data collection methods 
and sampling techniques are used to update natural resource inventories. 
 
 
4.2.1 Vegetation and Habitat Mapping  
 
Fundamental to the understanding of land use and land management capabilities, and the 
assessment of community and ecosystem health, is the identification of vegetation types and 
their distribution on Base (along with climate, available moisture, and other physical features 
of a landscape). Vegetation largely determines the type and distribution of animals that can 
be supported by a system. Compared to animal populations, vegetation is relatively stable 
over time. Therefore, the required frequency for vegetation mapping is less than that for 
animals. Nonetheless, the description, classification, and mapping of vegetation on Base are 
not without complexities. For example, there is no universally agreed upon method for 
describing or classifying vegetation, although Holland (1986), Sawyer and Keeler-Wolf 
(1995), and The Jepson Manual (Hickman 1993) are commonly cited vegetation 
classification references in California. The assemblage of species within vegetation types 
varies continuously. No two hillsides have exactly the same vegetation. On southern 
Californian shrub lands, it is common to have a “patchwork” or mosaic of small blocks of 
different community types with indistinct transition zones between them. 
 
The GIS vegetation coverage currently in use by Camp Pendleton’s natural resource 
managers and planners was originated by the San Diego Association of Governments in the 
early 1990s, and updated in 1995. SANDAG’s vegetation mapping was part of a countywide 
effort to support the region’s habitat conservation planning efforts. Thus, the SANDAG 
vegetation databases are regional in nature, varying in levels of detail and scale. Finer 
vegetation details were collapsed into broader categories and limited field reconnaissance 
was conducted in the mapping efforts.  
 
Due to its limited size, MCAS has collected vegetation data at a higher resolution than the 
rest of the Base (with the exception of site specific surveys for projects). A vegetation survey 
of MCAS was recently completed and is expected to serve as the primary planning data set 
over the next five years. Moreover, floodplain and wetlands delineations have been 
completed for the entire Air Station.  
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OBJECTIVE: Develop and maintain an inventory of vegetation and selected habitat types on 
Camp Pendleton and in surrounding communities (e.g., distributions, occurrences, incidental 
take, photographic archive, etc.), using high quality and up-to-date GIS maps where 
appropriate and desirable. 
 
 
Priority Planned Actions: 
 

• Track plant community distribution, habitat function and value, and vegetation age 
classes. Ongoing. [Also applies to Sections 4.3.1, first objective; 4.3.4.] [Compliance 
requirement of Riparian BO (T&C, Appx 4, p.1)]  

 
• Ensure that all GIS layers from surveys conducted on Camp Pendleton are in a format 

that meets specified in-house criteria (Appendix R). Ongoing. 
 

• Annually update fuel load hazard mapping. Ongoing. [Also applies to Section 4.11.1.] 
 

• Continue to develop a GIS wetlands mapping coverage for Camp Pendleton that 
supports proactive planning and impact avoidance. Ongoing. [Also applies to 
Sections 4.3.1, first objective; 4.3.2.] 

 
• Maintain high quality and up-to-date GIS mapping of vernal pools on Camp 

Pendleton that supports proactive planning and avoidance of impacts. Ongoing. [Also 
applies to Section 4.3.2.] 

 
• Conduct high-resolution aerial photography of the riparian and estuarine areas on 

Camp Pendleton every two years. 2002, 2004, 2006. [Also applies to Sections 4.3.1, 
first objective; 4.3.4.] [Compliance requirement of Riparian BO (Recom p. 39; T&C, 
Appx 4, p. 1; T&C, Appx 5, p. 4)] 

 
• Obtain available vegetation data for areas that are surrounding and adjacent to Camp 

Pendleton and enter it into a GIS database. 2002. [Also applies to Section 4.1.2, 
second objective.] 

 
• Develop a GIS based vegetation age class distribution map of the Base that shows 

levels of fuel loading. 2002. [Also applies to Section 4.11.1.] 
 

• Conduct high-resolution ortho-rectified photography of the entire Base every five 
years. 2003.  

 
• Assess the feasibility and desirability of conducting off-Base surveys of selected 

species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.1.2, second 
objective; 4.2.2, first and second objectives; 4.5.2, first and second objectives.] 
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• Conduct high-resolution aerial photography of upland habitats on Camp Pendleton at 
the frequency required under the Upland Biological Opinion. TBD.  

 
 
Other Planned Actions: 
 

• Update basewide vegetation mapping of Camp Pendleton every four to five years. As 
needed, perform minor updates. *** 

 
• Initiate floodplain delineations and watershed analyses basewide. Through 

appropriate hydrographic modeling, determine the various flood event levels for 
selected areas on Base. [Also applies to Section 4.3.1, second objective.] * 

 
• Establish a digital and georeferenced photographic archive in GIS of each vernal pool 

group to help monitor changes over time. [Also applies to Section 4.2.3.] * 
 

• Coordinate the acquisition of aerial photographs of watersheds. * 
 
 
4.2.2 Species Specific Surveys/Monitoring 
 
Species surveys help reveal the abundance and distribution of plant and animal populations 
on Camp Pendleton. Monitoring is essential for tracking and analyzing changes in population 
parameters (e.g., size, density, and distribution) and habitat type and quality over time. The 
Base conducts surveys and monitoring for selected species for a variety of reasons. A high 
priority for natural resources management is the monitoring of federally listed threatened and 
endangered species on Base to ensure compliance with regulatory requirements and to assist 
in the recovery efforts for those species (Section 4.5.2). Selected candidate, rare, sensitive 
(e.g., state listed species, migratory birds), and other (e.g., game and exotic) species may also 
be surveyed or monitored. Monitoring on species specific levels will help prepare the Base 
for potential future listings, assist with the management of consumptive recreational 
programs, evaluate the efficacy of management techniques, and provide additional indices of 
ecosystem health.  
 
 
OBJECTIVE: Develop and maintain an inventory of federally listed threatened and 
endangered species on Camp Pendleton (e.g., distributions, occurrences, breeding success, 
predation rates, incidental take, etc.), using high quality and up-to-date GIS maps where 
appropriate and desirable. 
 
 
Priority Planned Actions: 
 

• Ensure that all federally listed threatened and endangered species known to occur on 
Base are monitored in accordance with USFWS Biological Opinions. Ongoing. (See 
Threatened and Endangered Species Management, Priority Planned Actions.) 
[Compliance requirement of Riparian/Uplands BO] 
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• Incorporate project specific survey data for federally listed species into the GIS 

species distribution database. Ongoing. [Also applies to Section 4.5.2, first objective.] 
 

• Use the Environmental Incident Reporting System  to collect, maintain, and report 
information about environmental incidents that occur on Camp Pendleton. Ongoing. 
[Also applies to Section 4.2.3.] [Compliance requirement of Riparian BO (T&C, p. 
32; T&C, Appx 4, p. 2)] 

 
• Survey for the quino checkerspot butterfly as required by survey protocol. Ongoing. 

 
• Continue to implement the monitoring program that tracks compliance with the levels 

of take, and the measures and terms and conditions of the Incidental Take Section of 
the Riparian BO. Ongoing. [Compliance requirement of Riparian BO (T&C, p. 37; 
T&C, Appx 4, p. 2)] 

 
• Establish an Incidental Take Database that will catalog incidental takes on MCAS. 

2002. [Compliance requirement of Riparian BO (T&C, p. 37; T&C, Appx 4, p. 2)] 
 

• Assess the feasibility and desirability of conducting off-Base surveys of selected 
species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.1.2, second 
objective; 4.2.1, first objective; 4.2.2, second objective; 4.5.2, first and second 
objectives.] 

 
• Collect survey data on isolated ephemeral wetland invertebrates, including the 

endangered San Diego fairy shrimp and the Riverside fairy shrimp at levels and 
intervals to be determined in the Uplands Biological Opinion issued by the USFWS. 
TBD. [Also applies to Sections 4.2.2, second and third objectives; 4.5.2 first and 
second objectives.] 

 
• Survey for the southern steelhead as determined in consultation with National Marine 

Fisheries Service and coordinate efforts and activities with CDFG. As needed, 
conduct genetic tests on a representative sample. TBD. [Also applies to Section 4.5.2, 
first objective.] 

 
 
Other Planned Actions: 
 

• Facilitate annual light-footed clapper rail surveys on Base. [Also applies to Section 
4.5.2, first objective.] [Compliance requirement of Riparian BO (Appx 1, p. 83)] *** 

 
• Survey for California red-legged frog. ** 
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OBJECTIVE: Develop and maintain an inventory of selected candidate, rare, and sensitive 
species on Camp Pendleton. (e.g., distributions, occurrences, breeding success, predation 
rates, incidental take, etc.), using high quality and up-to-date GIS maps where appropriate 
and desirable. 
 
 
Priority Planned Actions: 
 

• Develop a standardized, regionally coordinated system for recording and mapping 
significant resource observations (plants, wildlife, erosion, damage, etc.). 2002. [Also 
applies to Section 4.2.2, third objective.] 

 
• Develop a monitoring program for wildlife species of regional concern with a specific 

focus on those species likely to become proposed for listing as threatened or 
endangered in the near future. 2002. [Also applies to Sections 4.4.2, second objective; 
4.5.2, second objective.] 

 
• Assess the feasibility and desirability of conducting off-Base surveys of selected 

species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.1.2, second 
objective; 4.2.1, first objective; 4.2.2, first objective; 4.5.2, first and second 
objectives.] 

 
• Collect survey data on isolated ephemeral wetland invertebrates, including the 

endangered San Diego fairy shrimp and the Riverside fairy shrimp at levels and 
intervals to be determined in the Uplands Biological Opinion issued by the USFWS. 
TBD. [Also applies to Sections 4.2.2, first and third objectives; 4.5.2 first and second 
objectives.] 

 
 
Other Planned Actions: 
 

• Develop an inventory program for wildlife species of regional concern with a specific 
focus on those species on the Base likely to become proposed for federal listing as 
threatened or endangered in the near future. [Also applies to Section 4.5.2, second 
objective.] *** 

 
• Survey for rare plant species to facilitate management planning. *** 
 
• Survey for species on Base that have been proposed for ESA listing by the USFWS. 

[Also applies to Section 4.5.2, second objective.] *** 
 

• Continue to evaluate the status of raptor populations and reproduction on Camp 
Pendleton. [Also applies to Sections 4.2.2, third objective; 4.4.2, second 
objective.] ** 
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• Establish a wildlife population trend monitoring program for existing native sensitive 

and nongame fish and wildlife species as a component of long term ecological trend 
monitoring. [Also applies to Sections 4.2.2, third objective; 4.4.1.] ** 

 
 
OBJECTIVE: Develop and maintain an inventory of other species on Camp Pendleton (e.g., 
distributions, occurrences, breeding success, predation rates, incidental take, etc.), using high 
quality and up-to-date GIS databases where appropriate and desirable.  
 
 
Priority Planned Actions: 
 

• Sponsor/support scientific research in support of regional understanding and Base 
management goals by qualified personnel. Ongoing. [Also applies to Sections 4.1.2, 
second objective; 4.4.2, second objective.]  

 
• Participate in Annual Christmas Bird Count on MCAS to compile data on what birds 

are winter residents on MCAS. Ongoing. [Also applies to Section 4.4.2, second 
objective.] 

 
• Conduct Spring Bird Count on MCAS to provide a comprehensive record on the 

numbers of birds at the Station during the spring. Ongoing. [Also applies to Section 
4.4.2, second objective.]  

 
• Continue exotic plant site identification, monitoring, and control efforts in upland 

habitats to ensure a low reintroduction rate. Ongoing. [Also applies to Section 4.6.1.] 
 

• Map the spread of exotic plants and successful removal by control programs, 
including regional data when possible. Ongoing. [Also applies to Sections 4.2.3; 
4.6.1; 4.8.] [Compliance requirement of Riparian BO (T&C, p. 35; Appx 4- tracking 
community distribution/value, habitat status)] 

 
• Annually conduct and track (inventory) animal damage control, predator 

management, and cowbird control activities on Base. Ongoing. [Also applies to 
Sections 4.4.2, first objective; 4.4.3, first objective; 4.6.2.] [Compliance requirement 
of Riparian BO (Appx 4, p. 2)] 

 
• Develop a standardized, regionally coordinated system for recording and mapping 

significant resource observations (plants, wildlife, erosion, damage, etc.). 2002. [Also 
applies to Section 4.2.2, second objective.] 

 
• Obtain Audubon Society bird data collected on Camp Pendleton. 2003. [Also applies 

to Section 4.4.2, second objective.] 
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• Incorporate U.S. Geological Survey and CDFG fish survey data into GIS species 
distribution database. 2003. [Also applies to Section 4.5.2, first objective.]  

 
• Collect survey data on isolated ephemeral wetland invertebrates, other than candidate, 

rare and threatened and the endangered San Diego fairy shrimp and the Riverside 
fairy shrimp at levels and intervals to be determined in the Uplands Biological 
Opinion issued by the USFWS. TBD. [Also applies to Sections 4.2.2, first and second 
objectives; 4.5.2 first and second objectives.] 

 
 
Other Planned Actions: 
 

• Document occurrences of key exotic animals (e.g., species with potential to impact 
listed species) observed during survey efforts or that are incidentally encountered; use 
this information to schedule and prioritize exotic management actions. [Also applies 
to Section 4.3.1, first objective.] *** 

 
• Continue to evaluate the status of raptor populations and reproduction on Camp 

Pendleton. [Also applies to Sections 4.2.2, second objective; 4.4.2, second 
objective.] ** 

 
• Establish a wildlife population trend monitoring program for existing native sensitive 

and nongame fish and wildlife species as a component of long term ecological trend 
monitoring. [Also applies to Sections 4.2.2, second objective; 4.4.1.] ** 

 
 
4.2.3 Long Term Trend Monitoring and Analysis 
 
The long term monitoring and analysis of natural resources is essential for tracking 
ecosystem processes and trends and for adapting management initiatives to best suit Base 
resources and the military mission. The shift in focus from single species monitoring 
discussed in the previous section, to monitoring sites with multiple species and the inclusion 
of abiotic and anthropogenic factors would allow for a broader evaluation of ecological 
processes and potential causal relationships. Included in this section are initiatives such as the 
Base’s Long Term Ecological Trend Monitoring (LTETM) project, the monitoring of abiotic 
factors (e.g., erosion, fire, and water quality), and the monitoring of anthropogenic impacts, 
including the Camp Pendleton Alternative Futures Study. Several of the trend monitoring 
actions included in this section are also components of other management programs on Base 
as well (e.g., erosion control and fire management).  
 
The LTETM project is a continuation of and modification to the Land Condition Trend 
Analysis project that was initiated in 1990. LTETM serves as an annual data gathering tool to 
monitor ecosystem changes, the potential impacts of land use, and the efficacy of natural 
resource management practices. The LTETM project consists of nearly two hundred 100-m-
long line transect permanent sample sites (“core” plots) and “special use” plots that are 
established as needed. To date, 38 special use plots have been established to monitor fire, 
erosion, restoration efforts, the effects of military training on Vasey’s button celery 
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(Eryngium vaseyi), population dynamics of thread-leaved brodiaea (Brodiaea filifolia) and 
many-stemmed hasseanthus (Dudleya multicaulis), and population dynamics and fire ecology 
of Englemann oak (Quercus englemanii) woodlands.  
 
To support erosion control efforts (see General Vegetation Management and Soil 
Conservation, Section 4.7.2), the Base began identifying and monitoring locations of erosion 
problems basewide in the late 1980s (Kellogg & Kellogg 1988). In 1997, a database of 
erosion sites (Soil Erosion Field Inventory) was developed to assist the Base in prioritizing 
its limited resources to better focus on areas where success was readily achievable.  
 
Effective mapping and consistent knowledge of fire location, frequency, size, and pattern is 
necessary for long term trend analyses and proactively managing fire (see Section 4.11). 
Gaps in the fire records and inconsistent and sometimes inaccurate mapping of fires have 
made management difficult for the Base in the past. A fire history for Camp Pendleton, 
which was built from a combination of available records and remote sensing interpretation, 
was compiled as part of the update of the fire management plan in 1998. Since 1997, the 
Base has mapped the boundaries of all wildland fires greater than five acres in size outside of 
the impact areas (excluding prescribed burns). The intensity of burning within a fire 
perimeter had never been well documented on the Base. Yet, burning intensity can have 
enormous implications on the amount of vegetation removal and subsequent recovery rates 
for vegetation and habitat values. Development of a practical method for mapping burning 
intensities was finalized for the 1999 fire season.  
 
The Camp Pendleton “Alternative Futures Study” (Biodiversity and Landscape Planning: 
Alternative Futures for the Region of Camp Pendleton, California [Steinitz 1996]) was 
conducted during 1995 by the Biodiversity Research Consortium, a team of investigators 
from the Harvard University Graduate School of Design, Utah State University, the National 
Biological Service, the U.S. Forest Service, The Nature Conservancy, and Marine Corps 
Base Camp Pendleton, with the cooperation of the two relevant regional planning agencies, 
the San Diego Association of Governments and Southern California Association of 
Governments. This study examined how urban growth and change in a 50-by-80-mile region 
situated between San Diego and Los Angeles (surrounding Camp Pendleton) might 
influence, or be influenced by, the region’s existing biodiversity. This research study was 
funded by the Strategic Environmental Research and Development Program (SERDP), a joint 
program of the U.S. Department of Defense, the U.S. Department of Energy, and the U.S. 
Environmental Protection Agency, through a grant to the Western Ecology Division of the 
EPA's National Health and Environmental Effects Research Laboratory, and the U.S. 
Department of Agriculture Forest Service Pacific Northwest Research Station. 
 
The purpose of the study effort and subsequent publication was educational, principally to 
provide information regarding issues, strategic planning options, and possible consequences 
related to regional development and associated impacts to biodiversity to the many 
stakeholders and jurisdictions in the region. As a follow-on to the study results, Camp 
Pendleton provided to both the DoD, SERDP, and EPA sponsors a “lessons learned” 
assessment from the original effort and provided further direction on how to undertake an 
expanded version of the study within the entire County of San Diego, including all military 
bases in the region.  
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As a result of the Alternative Futures Study, Camp Pendleton has realized direct benefit 
through the assurance that regional land use maps in the future include the “military” as an 
official land use category. Up to that point, local jurisdictions and regional planning agencies 
had assigned all military lands in the region as “unused.” Further, tenets of the study are 
being used in planning biodiversity preserves off-Base to protect critical nodes which will 
support linkage to the Base’s resources, supporting the most viable matrix of biologically 
diverse elements in the region. Camp Pendleton, in cooperation with the USFWS as the 
regional ecosystem manager, continues to use the Alternative Futures Study to influence off-
Base regional planning efforts to help achieve species recovery plans and goals.  
 
During 2000, Camp Pendleton initiated a follow on study to review and evaluate the 
Alternative Futures Study (Steinitz 1996). Existing conditions will be used to validate the 
results of the predictive models and to refine the regional biodiversity picture, including 
development of additional alternative futures projections in light of changes in growth and 
preserve patterns and current conservation planning in San Diego, Orange, and Riverside 
Counties. Further, the scope of study has been expanded to include: (1) MCAS Miramar and 
coastal San Diego County down to the San Diego River, (2) an evaluation of the sufficiency 
of regional habitat conservation plans to achieve conservation goals and biodiversity 
requirements within the parameters of alternative futures, (3) assessment of the recovery 
potential of select threatened and endangered species within the context of the alternative 
futures scenarios, and (4) an assessment of Camp Pendleton’s and MCAS Miramar’s role and 
contributions to regional biodiversity in view of the alternative futures scenarios. The results 
of this study will provide the Marine Corps and regional planners with an enhanced ability to 
understand and project the expected impacts of alternative futures scenarios on their ability to 
manage both land use and biodiversity. This study is expected to be completed in the fall of 
2002 and will be made available to regional planners and interested parties. 
 
 
OBJECTIVE: Monitor and analyze long term ecological, abiotic, and anthropogenic trends 
that will contribute to the understanding of ecosystem processes and to the ability to 
adaptively manage for a sustainable system.  
 
 
Priority Planned Actions: 
 

• Map the spread of exotic plants and successful removal by control programs, 
including regional data when possible. Ongoing. [Also applies to Sections 4.2.2, third 
objective; 4.6.1; 4.8.] [Compliance requirement of Riparian BO (T&C, p. 35; Appx 
4)] 

 
• Develop GIS layers of comparable datasets that allow for spatial and temporal change 

detection in populations of selected species and sensitive habitat types. Ongoing. 
[Also applies to Section 4.4.2, second objective.] 
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• Update the GIS database with wildland fire data annually. Map all wildland fires 
outside of impact areas that are greater than five acres and identify impacts to 
threatened and endangered species. Ongoing. [Also applies to Section 4.11.3.] 

 
• Continue to monitor tide levels and water quality in the Santa Margarita River; 

evaluate potential changes to the estuarine ecosystem as a result of ongoing watershed 
actions and projects and document the periods when the other coastal lagoons are 
subject to tidal influence. Ongoing. [Also applies to Sections 4.3.3; 4.7.1, sixth 
objective.] [Compliance requirement of Riparian BO (T&C, Appx 4, p. 2)] 

 
• Continue groundwater monitoring in all drainages where groundwater is extracted to 

determine and manage the potential effect on listed species habitat. Ongoing. [Also 
applies to Section 4.7.1, sixth objective.] [Compliance requirement of Riparian BO 
(T&C, Appx 4, p.1)]  

 
• Monitor stream water quality, flood regimes, and storm event frequency. Ongoing. 

[Also applies to Section 4.7.1, sixth objective.] [Compliance requirement of Riparian 
BO (T&C, Appx 4, p.1)] 

 
• Use the Environmental Incident Reporting System to collect, maintain, and report 

information about environmental incidents that occur on Camp Pendleton. Ongoing. 
[Also applies to Section 4.2.2, first objective.] [Compliance requirement of Riparian 
BO (T&C, p. 32; T&C, Appx 4, p. 2)] 

 
• Establish monitoring plots to track natural resource recovery after wildland fire 

impacts. 2002. [Also applies to Section 4.11.3.] 
 

• Develop and implement a Photo Transects Program to document and track changes in 
targeted areas on MCAS. 2002.  

 
• Develop and begin implementation of a long term ecological monitoring program on 

MCAS. 2002.  
 
• Evaluate the feasibility of adding portions of tracking systems (Range Facility 

Management Support System, E-Trax, etc.) that records the level of ongoing 
programmatic activities and documents trends in the frequency, magnitude, and 
extent of these activities to Natural Resources GIS layers. 2004.  

 
 
Other Planned Actions: 
 

• Monitor the effects of off road vehicle use and provide for the rehabilitation of 
training lands that have excessive degradation. [Also applies to Section 4.7.2, first 
objective.] ** 

 
• Conduct annual monitoring of Long Term Ecological Trend Monitoring plots. ** 
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• Establish a digital and georeferenced photographic archive in GIS of each vernal pool 

group to help monitor changes over time. [Also applies to Section 4.2.1.] * 
 

• Digitize, with high-resolution scanning, the historical and ongoing aerial photos of 
the Base and provide archival storage protection for the original prints. [Also applies 
to Section 4.14.2, first objective.] * 

 
 
4.3 WETLANDS, ESTUARY/COASTAL, AND RIPARIAN MANAGEMENT 
 
This section addresses the management of wetlands, estuary/coastal, and riparian areas on 
Camp Pendleton. Although wetlands include a wide range of habitat types, including 
swamps, marshes, and bogs, wetlands on Base are primarily riparian systems, estuaries, 
isolated ephemeral wetlands, and vernal pools. Descriptive statistics for wetlands, 
estuary/coastal, and riparian areas on Base are presented in Chapter 3. Management and use 
of these areas requires careful consideration of the CWA, ESA, and EO 11990 to prevent an 
overall net loss of wetlands, and their associated functions and values. Legislation and 
regulations relevant to wetlands, estuary/coastal, and riparian management are summarized in 
Appendix B.  
 
Specific goals and commitments for quantities and quality of wetlands, estuary/coastal, and 
riparian  habitats and populations of specific species in these areas have been established (in 
consultation with the USFWS) in the Estuarine and Beach Ecosystem Conservation Plan 
(Appendix D) and the Riparian Ecosystem Conservation Plan (Appendix E). 
 
Camp Pendleton’s Riparian and Estuarine/Beach Conservation Plans are habitat based. Their 
management strategy focuses on increasing habitat quality by eradicating exotic vegetation 
and encouraging growth of native vegetation, which, in turn, has been shown to support a 
greater number of listed species. In so doing, these conservation plans are also expected to 
support future federally listed threatened and endangered species and other species that 
utilize these habitats on Base.  
 
These conservation programs take an adaptive management approach. Over time, many 
factors upon which these programs are based are likely to change, including military mission 
requirements, the federal list of threatened and endangered species, knowledge of the ecology 
and requirements of the listed species, as well as an understanding of the nature of 
anthropogenic impacts to those species. Some changes are foreseeable; others are not. In the 
face of uncertainty, the most prudent strategy is to recognize the possibility of surprise, act to 
detect it, and correct avoidable error.  
 
The general management approach of these conservation plans can be characterized as the 
“managing of impacts.” As such, they are divided into two components, one for the 
management of impacts that are temporary (e.g., from ongoing activities such as training, 
maintenance, and recreation) and one for those that are permanent (e.g., from infrastructure 
development projects).  
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For the management of temporary impacts from ongoing activities a suite of basewide 
management programs that directly and/or indirectly benefit listed species has been 
established to compensate for the temporary impacts that do occur. The goal of these 
compensation measures is to improve habitat value over time, thereby supporting larger 
populations of listed species. 
 
For activities that would result in a permanent impact (often referred to as “projects”), the 
Base has established the following management strategy:  
 

• A minimum habitat acreage guarantee has been established to prevent long-term 
accumulation of permanent impacts basewide. This regional commitment will help to 
support the current inventory of species and complement landscape linkages in the 
region.  

 
• A Consultation Class System has been established to determine the level of 

communication/consultation required between the Service and the Base for 
projects/permanent impacts. 

 
• Programmatic instructions for new projects were established to help avoid and 

minimize impacts to listed species and managed habitat during project design and 
construction.  

 
• Appropriate type and amount of mitigation necessary for future projects was 

established in advance through consultation with the USFWS. 
 
 
GOAL: Incorporate principles of ecosystem management into wetlands and coastal 
management to conserve and enhance native fauna and flora and the functional value of 
natural systems.  
 
GOAL: Manage wetlands and coastal areas so they remain available and suitable for 
amphibious, land, and air based training.  
 
GOAL:  Monitor, conduct investigative research, and analyze data in order to make 
informed decisions necessary for maintaining training lands. 
 
 
4.3.1 General Wetlands, Estuary/Coastal, and Riparian Management 
 
Wetlands are highly productive, complex ecosystems. Wetland management is a challenge 
nationally and more so in California, which has lost a greater proportion of its original 
wetlands than any other state. General wetlands management actions are taken to ensure that 
all facilities and operational actions avoid, to the maximum degree feasible, wetlands 
destruction or degradation regardless of wetland size or legal necessity for a permit. Any 
facility requirement that cannot be sited to avoid wetlands must be designed to minimize 
wetlands degradation and must include compensatory mitigation as required by wetland 
regulatory agencies in all phases of project planning, programming, and budgeting. Within 
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this policy, use of Marine Corps lands and lands of other entities are permissible for 
mitigation purposes for Marine Corps projects when consistent with EPA and Army Corps of 
Engineers (ACOE) guidelines or permit provisions. 
 
 
OBJECTIVE: Manage wetlands on Camp Pendleton to ensure no net loss of wetland 
functions and values.  
 
 
Priority Planned Actions: 
 

• Comply with Section 404 Clean Water Act permits issued by the ACOE to (1) ensure 
compliance with permits issued for DoD actions on the Base; and (2) to monitor the 
execution of special conditions of permits issued to non-DoD agency proposed 
actions. Ongoing.  

 
• Continue to develop a GIS wetlands mapping coverage for Camp Pendleton that 

supports proactive planning and impact avoidance. Ongoing. [Also applies to 
Sections 4.2.1; 4.3.2.] 

 
• Track plant community distribution, habitat function and value, and vegetation age 

classes. Ongoing. [Also applies to Sections 4.2.1; 4.3.4.] [Compliance requirement of 
Riparian BO (T&C, Appx 4, p.1)] 

 
• Evaluate the feasibility of participating in cooperative watershed restoration 

programs, including cooperating with local governmental and nongovernmental 
stakeholders. Ongoing. [Also applies to Sections 4.1.2, second objective; 4.5.4; 4.7.1, 
first objective.]  

 
• Conduct high-resolution aerial photography of the riparian and estuarine areas on 

Camp Pendleton every two years. 2002, 2004, 2006. [Also applies to Sections 4.2.1, 
4.3.4.] [Compliance requirement of Riparian BO (Recom p. 39; T&C, Appx 4, p. 1; 
T&C, Appx 5, p. 4)] 

 
• Continue until 2003 the study of the effects of the absence of effluent release into the 

Santa Margarita River. 2002, 2003.  
 

• Ensure that all natural resource staff and/or contractors responsible for wetland 
conservation have obtained wetlands regulatory, policy, and formal delineation 
training and that at least one staff member has received this training at all times. 
2002. 

 
• Develop an assessment of, and apply for, a programmatic general permit for 

maintenance of diversion facilities, road crossings, culverts, and bridges through 
wetlands and flood prevention actions. 2004.  
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Other Planned Actions: 
 

• Document occurrences of key exotic animals (e.g., species with potential to impact 
listed species) observed during survey efforts or that are incidentally encountered; use 
this information to schedule and prioritize exotic management actions. [Also applies 
to Section 4.2.2, third objective.] *** 

 
• Identify candidate sites for future wetland mitigation to compensate for unavoidable 

wetland value losses (and include in future master planning documents). [Also applies 
to Section 4.12.3.] *** 

 
• Enter into agreements to implement a Santa Margarita River watershed wetlands 

management program, which includes Base credits or banking for beneficial actions 
upstream of the Base. *** 

 
• Enter into agreements to credit the Base for wetlands creation or enhancement in 

connection with Permit 15,000 development or Base participation in or cooperation 
with the Murrieta Creek Flood Control Project. * 

 
 
OBJECTIVE: Manage floodplains on Camp Pendleton to minimize the impact of floods on 
human safety, health, and welfare, and to restore and preserve the natural and beneficial 
values served by floodplains. 
 
 
Priority Planned Actions: 
 

• During project and NEPA review, ensure that direct or indirect adverse impacts to 
federally listed species, critical habitat, floodplains, wetlands, and other sensitive 
resources are identified and avoided or minimized when possible. Ongoing. [Also 
applies to Section 4.12.1, first objective.] 

 
 
Other Planned Action: 
 

• Initiate floodplain delineations and watershed analyses basewide. Through 
appropriate hydrographic modeling, determine the various flood event levels for 
selected areas on Base. [Also applies to Section 4.2.1.] * 

 
 
4.3.2 Isolated Ephemeral Wetlands/Vernal Pool Management  
 
A number of areas at Camp Pendleton contain a wetland habitat known as isolated ephemeral 
wetlands. These isolated ephemeral wetlands occur naturally on hummocky soils with 
impervious subsurface layers, in swales between “mima mounds,” or in other depressions 
that impound water. Water ponds in these depressions in the winter and spring, and dries 
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later in the year. Specialized plant and animal species adapted to the seasonal wet and dry 
cycle thrive in many isolated ephemeral wetlands, including a number of sensitive plant and 
wildlife species, four of which are federally listed: spreading navarretia (Navarretia fossalis), 
San Diego button-celery (Eryngium aristulatum var. parishii), Riverside fairy shrimp 
(Streptocephalus woottoni), and San Diego fairy Shrimp (Branchinecta sandiegoensis). 
Vernal pools are a type of isolated ephemeral wetlands and are differentiated from other 
isolated ephemeral wetlands by their assemblage of floral species. 
 
Currently, Camp Pendleton has completed two basewide inventories of isolated ephemeral 
wetlands (including vernal pools) and is in consultation with the USFWS for the 
management of the four listed species that are associated with vernal pools (in the Uplands 
Biological Assessment).  
 
Management initiatives proposed within the Biological Assessment of Upland Habitats 
(currently under consultation with the USFWS) focus on the listed species and occupied 
pools. However, isolated ephemeral wetlands and vernal pools in general (including 
unoccupied pools) are expected to benefit from the proposed management for minimizing or 
avoiding the potential impacts from programmatic activities on Base. The Biological 
Assessment of Upland Habitats has a proposed system of “management levels” that 
addresses the impacts from training and related activities. Training areas on Base are either 
designated as Management Level 1 or Management Level 2. Training is permissible in both 
Management Levels; however, Management Level 2 areas have enhanced programmatic 
instructions intended to provide a higher level of avoidance and minimization of 
environmental impacts by personnel training on the Base. 
 
Fifty percent of all known locations of pools (including isolated ephemeral wetlands and 
vernal pools) occur within the more protective Management Level 2 areas on Base. 
Moreover, according to the habitat quality classification system developed within the Isolated 
Ephemeral Wetlands Management Plan, the pools proposed for inclusion within 
Management Level 2 areas tend to be all of higher quality than the pools within Management 
Level 1 areas. Habitat quality for the classification system was assessed in terms of level of 
disturbance, soil profiles, and plant species diversity. The pool class scale ranges between 1 
(high quality habitat) and 4 (low quality habitat). All Class 1 pools and 85% of Class 2 pools 
on Base are proposed for inclusion in the more protected Management Level 2 areas. Of the 
Class 3 and Class 4 pools, 46% and 42% respectively, are proposed for inclusion in 
Management Level 2 areas. 
 
Wetlands in general and all pools occupied with listed species (in both Management Levels) 
receive protection from nontraining activities on Base through the use of programmatic 
instructions to avoid and minimize adverse impacts. A permanent project impact to occupied 
pools or jurisdictional wetlands requires mitigation. Projects that have the potential to impact 
vernal pools are evaluated on a watershed scale. As proposed within the Biological 
Assessment of Upland Habitats, Camp Pendleton is committed to maintaining free from 
permanent impact a percentage of the pools currently occupied by listed species as a 
commitment and contribution to regional recovery efforts. This regional commitment 
includes 25% of the pools currently occupied with San Diego fairy shrimp, 70% of the pools 
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with Riverside fairy shrimp, 75% of the pools with the San Diego button celery, and 78% of 
the pools with spreading navarretia.  
 
 
OBJECTIVE: Protect the natural and beneficial functions of the Camp Pendleton’s isolated 
ephemeral wetlands, including vernal pools. Take proactive action to prevent damage to 
vernal pools. 
 
 
Priority Planned Actions: 
 

• Maintain high quality and up-to-date GIS mapping of vernal pools on Camp 
Pendleton that support proactive planning and avoidance of impact. Ongoing. [Also 
applies to Section 4.2.1.] 

 
• Continue to develop a GIS wetlands mapping coverage for Camp Pendleton that 

supports proactive planning and impact avoidance. Ongoing. [Also applies to 
Sections 4.2.1; 4.3.1, first objective.] 

 
• Use various media to create and maintain awareness of Base personnel, general 

public, and lease and easement holders of the sensitivity, values, and obligations 
regarding the conservation of vernal pools and their watersheds. This includes 
presentations, briefs, newspaper articles, special messages, informational brochures, 
and interpretive signs. Ongoing. [Also applies to Section 4.5.1.] 

 
• Place new field markers, signs, or fencing around vernal pool groups with a high 

susceptibility for damage to prevent accidental and/or unintentional damage. 
Ongoing.  

 
• Work continuously with project and activity planners to avoid or minimize impacts to 

vernal pools early in the planning process. Ongoing.  
 

• Replace deteriorated field markers, signs, or fencing around vernal pool groups with a 
higher susceptibility for damage to prevent accidental and/or unintentional damage 
every other year. 2002, 2004.  

 
• Ensure that the Range and Training Regulations (Base Order P3500.1_), when 

revised, contain information and programmatic instructions to minimize damage to 
vernal pools by units training on the Base. 2003, 2005.  

 
• Upon receipt from the USFWS, develop and implement the commitments and 

required elements contained within the Upland Biological Opinion. TBD. [Also 
applies to Section 4.5.1.] 
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Other Planned Actions: 
 

• Design and develop a permanent vernal pool public education and interpretive display 
for public education on Base. *** 

 
• Identify potential impacts that lessee and right-of-way holder activities could have to 

vernal pools and other resources. ** 
 

• Map other isolated ephemeral wetlands, and fully map watersheds of vernal pools and 
isolated ephemeral wetlands. * 

 
 
4.3.3 Estuary/Coastal Zone Management  
 
The management of estuary/coastal zone areas on Base is presented in the Estuarine/Beach 
Ecosystem Conservation Plan (Appendix D) and the Riparian BO (USFWS 1995a). The 
Estuarine/Beach Ecosystem Conservation program is designed to sustain and enhance 
estuarine and beach ecosystem dynamics to ensure that estuarine and beach communities on 
Camp Pendleton are sufficiently resilient to withstand natural and human disturbances 
including military training activities. This includes (1) conservation of listed species and their 
associated habitats and (2) maintaining and enhancing the functionality and biodiversity of 
the Santa Margarita River Estuary and the coastal lagoons located at Cockleburr, French, 
Hidden, Aliso, Las Flores, San Onofre, and San Mateo Creeks. Conservation efforts are 
being accomplished through active management efforts (e.g., protective fencing, warning 
signs, predator management, exotic vegetation control, monitoring of estuary salinity and 
tidal conditions) and through application of the programmatic instructions to facilitate 
avoidance and minimization of impacts within the land areas designated as management 
zones. Funding for future enhancement activities listed under the conservation 
recommendations, terms and conditions, and reasonable and prudent measures of the 
Riparian BO (USFWS 1995a) are being actively pursued to promote recovery of the 
appropriate species. Management proscriptions emphasize avoiding locating projects in 
estuary and beach areas to avoid permanent impacts from construction.  
 
Base operations, activities, projects, and programs that affect the land, water, or natural 
resources of any coastal zone must be consistent, to the maximum extent practicable, with the 
policies of California’s coastal zone management program. The Base supports the 
development and implementation of state coastal nonpoint pollution control programs on 
Marine Corps lands by identifying nonpoint sources, specifying corrective measures, and 
coordinating nonpoint source compliance efforts with state programs (HQMC 1998). Camp 
Pendleton has identified areas of sensitive natural resources of the coastal zone, minimized 
the loss or degradation of coastal wetlands, enhanced the natural value of wetlands, and 
protected water quality.  
 
The effectiveness of Camp Pendleton’s estuary/coastal zone management program will be 
determined through periodic measuring and monitoring of species population, habitat 
quantity and habitat values and comparing those values against goals and commitments 
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established (in consultation with the USFWS) in the Estuarine and Beach Ecosystem 
Conservation Plan (Appendix D).  
 
An important component of estuary/coastal zone management is the issue sea cliff, canyon, 
and coastal terrace erosion. A study by Khun (1999) that addresses this subject is discussed 
within Section 4.7.2.  
 
 
OBJECTIVE: Protect and rehabilitate the natural and beneficial functions of the Base’s 
estuaries and coastal zones. Continue to implement the Estuarine/Beach Ecosystem 
Conservation Plan, as specified in the Riparian BO issued by the USFWS (1995a). 
 
 
Priority Planned Actions: 
 

• Continue to monitor tide levels and water quality in the Santa Margarita River; 
evaluate potential changes to the estuarine ecosystem as a result of ongoing watershed 
actions and projects and document the periods when the other coastal lagoons are 
subject to tidal influence. Ongoing. [Also applies to Sections 4.2.3; 4.7.1, sixth 
objective.] [Compliance requirement of Riparian BO (T&C, Appx 4, p. 2)] 

   
• Monitor the effects of sedimentation in the Santa Margarita River Estuary and coastal 

lagoons that are subject to upstream disturbance from programmatic, construction 
activities, and off Base activities. Ongoing. [Also applies to Sections 4.7.1, sixth 
objective; 4.7.2, first objective.] [Compliance requirement of Riparian BO (Appx 4, 
p.2)] 

 
• Continue to implement programmatic instructions for activities in and adjacent to 

riparian and estuarine/beach habitats. Ongoing. [Also applies to Section 4.3.4.] 
[Compliance requirement of Riparian BO (Reason & Prud meas, p. 31-32; Appx 5 in 
general)] 

 
• Obtain concurrence from the USFWS that impacts are adequately offset by the 

Riparian and Estuarine/Beach Ecosystem Conservation Plans for any activity not 
specifically addressed in the programmatic instructions of the plan or otherwise 
covered in the Riparian BO. Ongoing. [Also applies to Section 4.3.4.] [Compliance 
requirement of Riparian BO (T&Cs 1b & 2b, pp. 33-34)] 

 
• Rehabilitate estuarine/beach areas temporarily disturbed due to nonroutine 

maintenance and construction activities to original or better condition. Ongoing. 
[Compliance requirement of Riparian BO (T&C, p. 33; Appx 5, p. 3)] 

 
• Ensure all beach managers and lifeguards receive training with regard to the 

implementation and enforcement of environmental laws and regulations. Ongoing. 
[Also applies to Section 5.3.2.] 

 
• Develop a habitat enhancement plan for the San Onofre estuary. 2003.  
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Other Planned Actions: 
 

• Restore and enhance coastal dunes. [Also applies to Section 4.7.2, first and second 
objectives.] *** 

 
• Develop specific habitat enhancement plans for estuaries other than the San Onofre 

estuary. *** 
 

• Monitor sediment load and model sediment transport in the Santa Margarita River 
mainstem and the estuary. *** 

 
• Reduce encroaching bluff erosion. Submit specific projects through normal Base 

staffing procedures and the Base NEPA process for decision and approval. [Also 
applies to Section 4.7.2, first and second objectives.] ** 

 
• Evaluate the level of unauthorized recreational usage of the beach and the potential 

impacts. If needed, develop possible solutions. [Also applies to Section 5.3.2.] * 
 

• Limit expansion of waterfront activities at all MCCS beaches and focus efforts 
towards improving existing programs and facilities. [Also applies to Section 5.3.2.] * 

 
• Develop a master plan for recreational and other land uses of San Onofre Beach. 

[Also applies to Section 5.3.2.] * 
 
 
4.3.4 Riparian Habitat Management  
 
Riparian habitat management is accomplished through implementation of the Riparian 
Ecosystem Conservation Plan (Appendix E) and the Riparian BO (USFWS 1995a). The 
Riparian Ecosystem Conservation Plan is designed to maintain and enhance the biological 
diversity of the riparian ecosystem on Camp Pendleton. The conceptual approach behind this 
conservation plan is to sustain and restore riparian ecosystem dynamics so that natural plant 
and animal communities on the Base are sufficiently resilient to coexist with current and 
future military training activities. The success of this plan is primarily measured by the 
species richness and an increase in ecosystem health and value.  
 
The plan identifies the major riparian habitats and quantifies the baseline (as present in 1994) 
acreage for each. The plan also assigns values to habitat types based on their suitability for 
current threatened and endangered species. These values were qualitatively developed based 
on information related to the distribution and abundance of threatened and endangered 
species and what was then known about their life history requirements. The riparian plan is a 
commitment to promote an increase in the quantity of riparian woodland and riparian scrub 
habitat throughout all the Base’s watersheds, beyond the baseline established in the Santa 
Margarita River Memorandum of Understanding. Further, it promotes the maintenance of the 
open water/gravel areas and marsh areas within the baseline. Conservation efforts are 
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focused on the eradication of exotics for various habitat categories and conversion of this 
acreage to riparian woodland riparian scrub or open gravel areas in pursuit of the goal of 
promoting growth in threatened and endangered species (primarily least Bell’s vireo [Vireo 
bellii pusillus], southwestern willow flycatcher [Empidonax traillii extimus], and arroyo toad 
[Bufo californicus]) populations. 
 
The effectiveness of Camp Pendleton’s riparian habitat management will be determined 
through periodic measuring and monitoring of species population, habitat quantity and 
habitat values and comparing those values against goals and commitments established (in 
consultation with the USFWS) in the Riparian Ecosystem Conservation Plan (Appendix E). 
 
 
OBJECTIVE: Continue to implement the Riparian Ecosystem Conservation Plan, as 
specified in the Riparian BO issued by the USFWS (1995a).  
 
 
Priority Planned Actions: 
 

• Continue to implement programmatic instructions for activities in and adjacent to 
riparian and estuarine/beach habitats. Ongoing. [Also applies to Section 4.3.3.] 
[Compliance requirement of Riparian BO (Reason & Prud meas, p. 31-32; Appx 5 in 
general)] 

 
• Obtain concurrence from the USFWS that impacts are adequately offset by the 

Riparian and Estuarine/Beach Ecosystem Conservation Plans for any activity not 
specifically addressed in the programmatic instructions of the plan or otherwise 
covered in the Riparian BO. Ongoing. [Also applies to Section 4.3.3.] [Compliance 
requirement of Riparian BO (T&Cs 1b & 2b, pp. 33-34)] 
 

• Develop and implement mitigation measures for future proposed training and 
maintenance actions (that are not addressed in the Riparian BO) that may affect listed 
species or riparian habitat. Ongoing. [Compliance requirement of Riparian BO (T&C, 
p. 33)] 
 

• Rehabilitate riparian areas temporarily disturbed due to nonroutine maintenance and 
construction activities to original or better condition. Ongoing. [Compliance 
requirement of Riparian BO (T&C, p. 33; Appx 5, p. 3)] 
 

• Track plant community distribution, habitat function and value, and vegetation age 
classes. Ongoing. [Also applies to Sections 4.2.1; 4.3.1, first objective.] [Compliance 
requirement of Riparian BO (T&C, Appx 4, p.1)] 

 
• Reduce or eradicate exotic vegetation from riparian areas and temporarily disturbed 

sites on Camp Pendleton in accordance with the Riparian Ecosystem Conservation 
Plan and the Riparian BO. Ongoing. [Also applies to Section 4.6.1.] [Compliance 
requirement of Riparian BO (T&C, p. 33; Appx 5, p. 3)] 
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• Conduct high-resolution aerial photography of the riparian and estuarine areas on 
Camp Pendleton every two years. 2002, 2004, 2006. [Also applies to Sections 4.2.1; 
4.3.1, first objective.] [Compliance requirement of Riparian BO (Recom p. 39; T&C, 
Appx 4, p. 1; T&C, Appx 5, p. 4)] 

 
 
Other Planned Action: 
 

• Implement an effective dust control program to help minimize fugitive dust and 
sedimentation problems. [Compliance requirement of Riparian BO (T&C, Appx 5, 
pp. 2,3)] * 

 
 
4.4 WILDLIFE MANAGEMENT 
 
Fish and wildlife management is defined by the Marine Corps as "A coordinated program of 
actions designed to preserve, enhance, and regulate indigenous wildlife and its habitats, 
including the conservation of protected species and nongame species, management and 
harvest of game species, reduction in bird aircraft strike hazard (BASH), and animal damage 
control" (HQMC 1998). It is the Marine Corps policy that installations must comply with 
laws for the protection and management of wildlife resources and must develop, where 
compatible with military requirements, programs for the development, enhancement, and use 
of wildlife resources.  
 
Topics included in this section are general wildlife management, migratory bird 
management, wildlife damage management (including BASH), integrated pest management, 
and game species and sport fisheries management. Pest management is included as it has 
potential effects on fish and wildlife, particularly with the application of pesticides. Federally 
listed species management and the exotics control program are addressed separately in 
following sections. Legislation and regulations relevant to fish and wildlife management are 
summarized in Appendix B.  
 
 
GOAL: Incorporate ecosystem and adaptive management into management programs to 
conserve and enhance native fauna and the functional value of natural systems.  
 
GOAL: To better understand natural processes and impacts, use monitoring, investigative 
research, and data analysis to make informed decisions necessary for maintaining training 
lands. 
 
GOAL: Maintain viable populations of sensitive animal species and species that are 
indicators if important habitat or habitat health. 
 
GOAL: Maintain functional wildlife corridors and habitat linkages between critical 
biological resource areas. 
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4.4.1 General Wildlife Management 
 
All species of wildlife benefit from Camp Pendleton’s basic strategy to maintain training 
areas in a natural state in support of training, reduce adverse impacts from activities, 
minimize development, and perform mitigation actions where impacts occur to threatened or 
endangered species, vernal pools, and other wetlands. The protection (via enhanced 
programmatic instructions) of riparian and estuarine/beach habitats and Management Level 2 
areas (as proposed within the Biological Assessment of Upland Habitats) is ostensibly for 
federally listed species; however, numerous non listed, native species also benefit from these 
areas of reduced impacts. Indirectly, other proactive resource management initiatives, such as 
vegetation enhancement, will help protect the viability of wildlife populations on Camp 
Pendleton. 
 
The basis of good management is understanding the diversity, abundance, distribution, 
population dynamics, and habitat requirements of species. While not feasible to survey and 
monitor all wildlife populations on Base, some species, such as federally listed species, help 
to provide indicators of ecosystem health in general. Moreover, the Base continues to 
conduct, or support others in conducting, studies that help managers to better understand the 
diversity and distribution of wildlife resources on Base. These studies have included 
monitoring neotropical migrant birds, arthropod surveys, lepidoptera surveys, bat surveys, 
herpetological surveys, and mule deer surveys.  
 
 
OBJECTIVE: Manage existing native sensitive and nongame fish and wildlife species in 
order to support and maintain self-sustaining populations.  
 
 
Priority Planned Actions: 
 

• Provide focused training to the natural resources staff members responsible for 
wildlife management. Ongoing.  

 
• Continue to study the effects of aircraft noise on passerines. Ongoing until 2006. 

[Also applies to Sections 4.4.2, second objective; 4.5.3.] [Compliance requirements of 
BRAC BO] 

 
• In collaboration with Camp Pendleton land users, federal, state, tribal, local 

governments, nongovernmental organizations, private organizations, and the public, 
develop a shared vision of what constitutes desirable future ecosystem conditions. 
2003. [Also applies to Sections 4.1.1, first objective; 4.1.2, first objective.] 

 
• Identify controlled burn or other brush management areas that will be valuable for 

maintaining or enhancing mosaic and diversity of vegetative age classes and enhance 
wildlife diversity. This will compliment the Camp Pendleton Wildland Fire 
Management Plans and Uplands Ecosystem Conservation Plan. 2004. [Also applies to 
Section 4.11.1.] 
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Other Planned Action: 
 

• Establish a wildlife population trend monitoring program for existing native sensitive 
and nongame fish and wildlife species as a component of long term ecological trend 
monitoring. [Also applies to Section 4.2.2, second and third objectives.] *** 

 
 
4.4.2 Migratory Bird Management 
 
Camp Pendleton provides habitats and open space for a wide variety of migratory birds that 
migrate annually within and beyond North America. Regardless of how birds use Camp 
Pendleton, their presence provides important ecological services and an important indicator 
of ecosystem health. Primary considerations with regard to migratory bird management are 
compliance with the Migratory Bird Treaty Act (MBTA); implantation of migratory bird 
management actions in accordance with EO 13186; and support, contribution, and 
compatibility with the goals and efforts of numerous regional migratory and game bird 
conservation programs. 
 
The MBTA is an international agreement between the United States, Canada, and Mexico 
that protects designated species of birds. Virtually all birds that occupy Camp Pendleton 
throughout the year are protected under the act. The MBTA controls many actions that may 
negatively affect migratory birds, particularly collection and transport of birds. Special 
purpose permits may be requested and issued that allow for the relocation or transport of 
migratory birds for management purposes. 
 
Executive Order 13186 was issued on 10 January 2001 and requires federal agencies taking 
actions that have, or are likely to have, a measurable negative effect on migratory bird 
populations to develop and implement, within 2 years, a MOU with the USFWS. The 
Secretary of the Navy is developing the MOU that pertains to Navy and Marine Corps 
operations and installations. When completed, the protocols, guidance and responsibilities 
regarding protection of migratory birds developed in the MOU will be included in Camp 
Pendleton management programs and this INRMP. 
 
Comprehensive bird conservation plans for nongame birds have recently been developed for 
landbirds, shorebirds, and colonial waterbirds. These plans identify species and habitat 
conservation priorities at the national and more detailed regional scale. The Pacific Flyway 
and North American Waterfowl Management Plans provide comparable conservation 
priorities, goals, and objectives for various waterfowl species and habitats within the Pacific 
Flyway. (USFWS Memo July 31, 2001). 
 
Plans that encompass the west coast and southern California and have some level of 
applicability to Camp Pendleton include: USFWS Nongame Birds of Management Concern – 
The 1995 List; California Partners in Flight (CPIF) Draft Coastal Scrub and Chaparral Bird 
Conservation Plan; CPIF Oak Woodland Bird Conservation Plan; CPIF Riparian Bird 
Conservation Plan; CPIF Draft Grassland Bird Conservation Plan; The U.S. Shorebird 
Conservation Plan; The North American Waterbird Conservation Plan; and the Pacific 
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Flyway and North American Waterfowl Management Plans. While these regional 
conservation plans focus on various sets of migratory birds, and provide specific 
recommendations and goals for individual species, they have several goals, recommendations 
and objectives in common with each other and with Camp Pendleton’s current and proposed 
natural resource management plans.  
  
In addition to providing specific population goals and recommendations for individual 
species, the above plans identify several common conservation themes and objectives for the 
protection and conservation of migratory birds. Where these conservation plans establish 
priorities, goals, objectives and recommendations at the physiographic, regional, and national 
scale those priorities, goals, objectives and recommendations may be more appropriately 
addressed in the MOU being developed between the DoN and the USFWS (required by 
EO 13186) since they cover areas and issues that go beyond an individual installation. With 
regards to priorities, goals, objectives, and recommendations that support migratory birds at 
the local level Camp Pendleton has supported and continues to support projects that address 
migratory bird species, and the general ecosystem/habitat goals of these plans. Below are 
conservation objectives identified in the migratory bird conservation plans and a brief 
description of past and on going Base programs that contribute to these programs.  
 

• Maintaining connectivity between habitat patches uses by migratory birds. Camp 
Pendleton’s large contiguous area of open space provides few restrictions to 
migratory movement. The Base is currently following the development of regional 
conservation plans covering areas adjacent to Camp Pendleton to see how these plans 
establish preserves and corridor links to the Base and other habitats usable by 
migratory birds. 

 
• Limiting disturbance events, such as prescribed burns, grazing, disking, and herbicide 

applications, to non-breeding seasons. Camp Pendleton’s existing and proposed 
conservation plans limit activities that may disturb habitat during the breeding season, 
while Base Order P3500.1K (Range and Training Regulations) provides additional 
protection to bird habitats on Base year round through programmatic instructions that 
limit impacts to existing vegetation. Pest management is coordinated to limit impacts 
to natural resources. 
 

• Control brown-headed cowbirds and conditions that attract them; control and 
eradicate nonnative plant species at the watershed/landscape scale and control and 
eradicate nonnative animal species, including mammalian predators. Detailed 
information on Camp Pendleton’s long established programs to control and eradicate 
nonnative plant and animal species including cowbirds and invasive plants is covered 
in Section 4.6. All bird species that are impacted by cowbirds are provided some level 
of benefit by Camp Pendleton’s effort to control cowbirds. Programmatic instructions 
and housing regulations preclude residents in some areas near sensitive species from 
having household pets that may prey on migratory birds, including federally listed 
threatened and endangered species. 

 
• Take actions to minimize the deleterious effects of future development and preserve 

and protect habitat and the establishment on priorities for protection and restoration. 
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Camp Pendleton’s intends to keep over 85% of its land as open space and to limit 
development, to the maximum extent practicable, to existing cantonment areas. This 
development goal supports bird conservation plans that focus on ensuring patch sizes, 
configuration, connectivity, and diversity of habitats and the minimization of effects 
of development.  

 
• Develop methodologies and provide data on pressing conservation issues affecting 

birds, through use of long term monitoring, standardized monitoring protocols, data 
collection on multiple species during specialized monitoring, and data gathering on 
species of concern. Camp Pendleton uses standardized monitoring techniques, 
coordinated with the USFWS when monitoring and conducting population counts. 
The Base is following the development of habitat conservation plans in adjoining 
communities to identify proposed monitoring protocols and supports the development 
of standardized data collection protocols so that results are comparable across space 
and time.  

 
The Base also supports DoD's policy for integrating neotropical migratory bird 
management into existing natural resource and land management programs consistent 
with the military mission. In support of that policy Camp Pendleton participates in the 
international Partners in Flight (PIF) program, through the establishment and 
maintenance of Monitoring Avian Productivity and Survivorship (MAPS) stations. 
The PIF program consists of a network of federal, state, and nongovernmental 
organizations that promote bird conservation and research, and DoD is an important 
participant. The MAPS program provides an integrated bird monitoring system for 
North America by collecting a wide variety of physical and demographic data on 
migrant and resident birds at these stations. Data collected from all MAPS stations 
may be used to identify regional and national population trends.  

 
• Manage vegetation communities to create soft edges appropriate to historical 

vegetation patterns; manage habitats for diversity and natural conditions; ensure that 
patch sizes, configuration, and connectivity of habitats support desired populations; 
and increase size and diversity of habitats. Camp Pendleton’s ecosystem management 
approach is based on the concept of maintaining natural systems that support diversity 
and restore/maintain natural conditions. Where goals, objectives, and recommend-
ations of conservation plans focus on the management of the needs of select focal or 
secondary species, Camp Pendleton will review those specific requirements to see 
how they correspond to the Base’s other natural resource management goals and 
requirements.  

 
• Increase communication and coordination between land managers and specialists. 

Camp Pendleton participates in several regional coordination and informational 
exchange groups and participates in the development of local regional plans. Final 
results from surveys conducted on Base are made available to any interested party. 
Additionally, the publishing of this document will make available to agencies and the 
public detailed information on Camp Pendleton’s programs and natural resources.  
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OBJECTIVE: Implement MBTA conservation requirements in a manner consistent with 
military mission requirements. 
 
 
Priority Planned Actions: 
 

• Maintain the Base’s Special Purpose Migratory Bird Permit to move and relocate 
birds for the purposes of transporting to a wildlife care facility, accommodate mission 
critical requirements, or otherwise care for the safety of migratory birds, their young, 
eggs, or nests. Ongoing. [Also applies to Section 4.4.3, first objective.] 

 
• Develop contractual and work order language for contracts and work orders relating 

to construction, reconstruction, and maintenance projects on the Base to minimize 
loss of bird nests and costly delays due to MBTA prohibitions. 2002. [Also applies to 
Section 4.4.3, first objective.] 

 
• Develop protocols, including tracking and reporting, for responding to injured or 

nuisance birds including active bird nests (with or without eggs or chicks). 2002. 
[Also applies to Section 4.4.3, first objective.] 

 
• Establish guidelines for installation of exclusion devices in areas where bird access or 

nesting cause problems. 2003.  
 
• Annually conduct and track (inventory) animal damage control, predator 

management, and cowbird control activities on Base. Ongoing. [Also applies to 
Sections 4.2.2, third objective; 4.4.3, first objective; 4.6.2.] [Compliance requirement 
of Riparian BO (Appx 4, p. 2)] 

 
 
Other Planned Action: 
 

• Undertake measures to assess threats to the survival and recovery of avian species on 
Base, including the severity of threats posed by likely predators/competitors. [Also 
applies to Sections 4.4.2, second objective; 4.5.4.] * 

 
 
OBJECTIVE: Support regional migratory bird conservation plans’ goals, objectives, and 
recommendations in a manner consistent with military mission requirements. 
 
 
Priority Planned Actions: 
 

• Encourage establishment of restoration sites near existing high quality sites and 
population sources to provide a higher probability of being recolonized by locally 
extirpated species. Ongoing. 
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• Utilize, to the extent practicable, restoration recommendations from the various 
migratory bird conservation plans when developing restoration plans. Ongoing 

 
• Utilize recommendations from the various migratory bird conservation plans to help 

develop research projects. Ongoing. 
 
• Sponsor/support scientific research in support of regional understanding and 

management goals by qualified personnel. Ongoing. [Also applies to Sections 4.1.2, 
second objective; 4.2.2, third objective.] 

 
• Develop a monitoring program for wildlife species of regional concern with a specific 

focus on those species likely to become proposed for listing as threatened or 
endangered in the near future. 2002. [Also applies to Sections 4.2.2, second objective; 
4.5.2, second objective.] 

 
• Participate in Annual Christmas Bird Count on MCAS to compile data on what birds 

are winter residents on MCAS. Ongoing. [Also applies to Section 4.2.2, third 
objective.] 

 
• Conduct Spring Bird Count on MCAS to provide a comprehensive record on the 

numbers of birds at the Station during the spring. Ongoing. [Also applies to Section 
4.2.2, third objective.] 

 
• Obtain Audubon Society bird data collected on Camp Pendleton. 2003. [Also applies 

to Section 4.2.2, third objective.] 
 
• Develop GIS layers of comparable datasets that allow for spatial and temporal change 

detection in populations of selected species and sensitive habitat types. Ongoing. 
[also applies to Section 4.2.3.] 

 
• Continue to study the effects of aircraft noise on passerines. Ongoing until 2006. 

[Also applies to Sections 4.4.1; 4.5.3.] [Compliance requirements of BRAC BO] 
 
• Per the Riparian Ecosystem Conservation Plan and its Biological Opinion, conduct 

brown-headed cowbird trapping to reduce nest parasitism from this exotic species and 
to help increase the reproductive success of native bird species. Ongoing. [Also 
applies to Section 4.6.2.] 

 
 

Other Planned Actions 
 

• Continue MAPS stations. Study the use of certain habitats by neotropical migratory 
birds in conjunction with the DoD Partners in Flight program. *** 

 
• Continue to evaluate the status of raptor populations and reproduction on Camp 

Pendleton. [Also applies to Section 4.2.2, second and third objective.] ** 
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• Obtain additional data on species identified as focus species or species of concern in 

migratory bird conservation plans. * 
 
• Develop data required to support the goals, objectives, and recommendations of 

Executive Order 13186. * 
 
• Undertake measures to assess threats to the survival and recovery of avian species on 

Base, including the severity of threats posed by likely predators/competitors. [Also 
applies to Sections 4.4.2, first objective; 4.5.4.] * 

 
 
4.4.3 Wildlife Damage Management (Including Bird Aircraft Strike Hazard) 
 
Camp Pendleton’s boundaries interface with both urban and natural environments. Conflicts 
can arise with nuisance animals (coyotes, ground squirrels, skunks, and rats), which 
occasionally pose a health or safety hazard. Further, federally listed threatened and 
endangered species, and other native wildlife can become prey for domestic animals, 
including pets and feral animals. Camp Pendleton’s pest control is through the Facilities 
Maintenance Division and, if necessary, other local vector/animal control agencies. Wildlife 
problems previously identified at Camp Pendleton include coyotes around housing areas, bats 
roosting in buildings, gulls and crows at the landfill, and interference from bird flocks on the 
runway. Assistance with nuisance animal problems is obtained from the U.S. Department of 
Agriculture Wildlife Services on a reimbursable basis. All wildlife damage management and 
control measures on Base are conducted in a humane and judicious manner. To minimize 
problems from domestic animals and the potential escape and establishment of exotics, the 
Base has a policy on the possession of pets (most exotic pets are prohibited basewide and 
some housing areas adjacent to sensitive resources have restrictions on the possession of 
normal domestic household pets, such as dogs and cats).  
 
Bird collisions with aircraft are a serious threat to flight safety. At MCAS, the problem has 
been largely with flocking species such as crows, blackbirds, and gulls. Distribution and 
abundance of bird species that pose a potential hazard can change seasonally and also vary 
by altitude, temperature, rainfall patterns, and surrounding land use. Several methods are 
being researched and considered for usage in the MCAS BASH Plan including, but not 
limited to, the following:  
 

• Bioacoustics. Bioacoustics is taped distress or alarm calls of birds. The equipment 
required to adequately project these calls includes a cassette tape deck mounted in a 
vehicle and a speaker mounted on its roof. Special care must be taken to play the tape 
in short intervals to prevent habituation by the birds. Play the tape for 20 to 30 
seconds and then pause briefly. Repeat the procedure several times if necessary. The 
birds should respond by taking flight or becoming alert/wary. These calls are 
effective for gulls, blackbirds, starlings, cowbirds, grackles, ravens, crows and some 
shorebirds. Pyrotechnics could be used in conjunction with bioacoustics to enhance 
dispersal. 
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• Pyrotechnics. Pyrotechnics are 12-gauge scare cartridges that produce a secondary 
explosion to scare the birds from the area. The scare cartridges are launched from 
either a shotgun or pyrotechnic pistol (M-8 Very Pistol) with a steel sleeve insert to 
modify the gun to the 12-gauge size. Pyrotechnics have proven effective in dispersing 
most bird species. 

 
• Propane Gas Cannons. These devices should be operated, especially at dawn and 

dusk, as birds come into feed and roost. Cannons must be relocated frequently to 
avoid habituation problems. These devices have been quite effective on gulls, 
blackbirds and waterfowl. 

 
• Depredation. Birds must be killed occasionally as a reinforcement of other methods. 

Domestic pigeons and rock doves, European starlings, and house sparrows may be 
killed without a permit. However, A federal depredation permit, available from the 
USFWS, is required before killing any birds protected under the MBTA.  

 
• Falconry. Falcons trained for airfield bird dispersal may be effective when used in 

combination with other frightening techniques and has been quite successful with 
blackbirds, pigeons and gulls. 

 
• Model Airplanes. The model airplane method uses a radio remote controlled model 

airplane to disperse birds. The wingspan is approximately 42 inches and is equipped 
with a wind-powered, noise generator, attached to a wing surface. It has proven 
effective with large shore birds, waterfowl and wintering vultures. 

 
• Border Collie. The use of Border Collie dogs to disperse birds has proven effective 

under certain circumstances. 
 
• Fogging. A technique that utilizes a device that resembles types of smoke that effects 

birds. 
 
Ineffective Methods of Control: 
 

• Stuffed owls and rubber snakes advertised to rid hangars and buildings of birds are 
usually a waste of money and effort. 

 
• Rotating lights have brought conflicting results, but are generally considered 

ineffective. Birds quickly habituate to these devices, and the problem remains 
unsolved. 

 
• Eyespots on aircraft components are being studied in the U.S. and abroad. However, 

early results suggest the addition of eyespots does not significantly reduce the BASH 
potential. 

 
• Ultrasonic devices are also not considered effective. 
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OBJECTIVE: Protect the Base, its inhabitants, and native species from damage or loss due 
to wild or feral animal predation. 
 
 
Priority Planned Actions: 
 

• Maintain the Base’s Special Purpose Migratory Bird Permit to move and relocate 
birds for the purposes of transporting to a wildlife care facility, accommodate mission 
critical requirements, or otherwise care for the safety of migratory birds, their young, 
eggs, or nests. Ongoing. [Also applies to Section 4.4.2, first objective.] 

 
• Annually conduct and track (inventory) animal damage control, predator 

management, and cowbird control activities on Base. Ongoing. [Also applies to 
Section 4.2.2, third objective; 4.4.2, first objective; 4.6.2.] [Compliance requirement 
of Riparian BO (Appx 4, p. 2)] 

 
• Maintain a contract with wildlife rehabilitation centers for placement of injured or 

abandoned wildlife. Ongoing.  
 

• Develop contractual and work order language for contracts and work orders relating 
to construction, reconstruction, and maintenance projects on the Base to minimize 
loss of bird nests and costly delays due to MBTA prohibitions. 2002. [Also applies to 
Section 4.4.2, first objective.] 

 
• Develop protocols, including tracking and reporting, for responding to injured or 

nuisance birds including active bird nests (with or without eggs or chicks). 2002. 
[Also applies to Section 4.4.2, first objective.] 

 
• Re-publish Standard Operating Procedures for responding to and handling injured, 

dead, nuisance, or otherwise encountered wildlife. 2004.  
 

• Publicize the problems with feeding wild animals and actively discourage this 
activity. 2004. 

 
 
Other Planned Actions: 
 

• Re-publish procedures for handling road killed/injured deer and other larger 
animals. ** 

 
• Establish informational/warning signs in areas with a history of human/animal 

conflicts. ** 
 
 
OBJECTIVE: Reduce the potential for bird collisions with aircraft. 
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Priority Planned Actions: 
 

• Complete development of MCAS Bird Aircraft Strike Hazard (BASH) program. 
2002.  
 

• Implement the Bird Aircraft Strike Hazard Plan for MCAS. 2002. 
 

• Complete assessment of bird roosting sites on and adjacent to MCAS. 2002.  
 

• Collect data on the seasonality (e.g., flocking behavior) and observations of corvids, 
passerines, and other potential BASH species; coordinate observation efforts with Air 
Traffic Control personnel, pilots, safety personnel, and ground crew. 2002.  

 
• Complete “bird-proofing” of MCAS hangars. 2003.  

 
 
Other Planned Actions: 
 

• Evaluate methods of species control for BASH program (e.g., use of falconry, trained 
dogs, etc.). [Also applies to Section 4.5.3.] ** 

 
• Evaluate the advantages and disadvantages of owls inhabiting hangers. * 

 
 
4.4.4 Integrated Pest Management 
 
The AC/S Facilities, Facilities Maintenance Division is responsible for pest (e.g., insects, 
rodents, weedy plants, and disease) management. The Camp Pendleton Pest Management 
Plan facilitates annual planning and approval of pest control measures. The Pest Management 
Plan stresses prevention, education. Toxic chemicals are used only as a last resort. Pesticide 
use in support of Base natural resources management activities complies with applicable 
requirements, including those of the Federal Insecticide, Fungicide, and Rodenticide Act. 
Integrated pest management also encompasses exotic plant/weed control (refer to Exotics 
Species Control). 
 
An integrated Pest Management Plan is updated annually by AC/S Facilities FMD and 
reviewed by AC/S ES to ensure proposed pest management actions will not detrimentally 
impact natural resource programs and species recovery efforts. 
 
 
OBJECTIVE: Comply with the Federal Insecticide, Fungicide, and Rodenticide Act keeping 
pesticide use to a minimum.  
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Priority Planned Actions: 
 

• Submit Pest Management Plan to AC/S Environmental Security for review by 
hazardous waste and natural resource managers. Ongoing.  

 
• Review Pest Management Plan annually to ensure that proposed pest management 

actions will not detrimentally impact natural resource management and species 
recovery programs. Ongoing.  

 
 
OBJECTIVE: Maintain capability to respond to potential incidences of Africanized 
honeybee infestations.  
 
 
Priority Planned Actions: 
 

• Ensure that at least one member of the Resource Management Division staff is 
current on behavior, current distribution, and control techniques for managing 
Africanized honey bees. Ongoing.  

 
• Maintain informational materials regarding Africanized honeybees. Ongoing.  

 
• Maintain an Africanized Honeybee Response Plan. Ongoing.  

 
 
4.4.5 Game and Sport Fisheries Management  
 
In support of the recreational hunting and fishing programs on Camp Pendleton (Chapter 5), 
the Wildlife Management Branch of the Resources Management Division within AC/S 
Environmental Security is responsible for the management of game species on Base. The 
Base hunting and fishing programs are subject to applicable federal and state regulations and 
are managed cooperatively with the California Department of Fish and Game (CDFG). 
Under Sections 3450 – 3453 of the California Fish and Game Code, Camp Pendleton 
annually submits for approval the number of deer tags for distribution by both the Base and 
the State Fish and Game Commission.  
 
While no native freshwater game fish species occur on Camp Pendleton, a few ponds and 
lakes have been historically managed for game fish as part of a recreational fishery program. 
Inland freshwater fishing is not currently authorized in rivers or creeks. Inland fishing may 
be authorized at Horseshoe Lake, Case Spring ponds, Santa Margarita River (above Stewart 
Mesa Road and in winter months only), Lake O'Neill, Whitman Pond, Pilgrim Creek Pond, 
Broodmare Ponds, Wildcat Ponds, Windmill Lake, and Las Flores Slough (from I-5 bridge 
west to the ocean) (see Chapter 5). Fishing is permitted at Pulgas Lake for catch and release 
only.  
 
The Resources Enforcement/Compliance Branch stocks Lake O’Neill occasionally with 
exotic game fish, including largemouth bass (Micropterus salmoides), bluegill (Lepomis 
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macrochirus), black crappie (Pomoxis nigromaculatus), and channel catfish (Ictalurus 
punctatus). Rainbow trout (Salmo gairdnerii) and red-eared sunfish (Lepomis microlophus) 
have previously been recorded as having been stocked on Camp Pendleton.  
 
Wildlife game species at Camp Pendleton include California quail (Callipepla californica), 
mourning dove (Zenaida macroura), desert cottontail (Sylvilagus audubonii), black-tailed 
jackrabbit (Lepus californicus bennetti), brush rabbit (Sylvilagus bachmani), southern mule 
deer (Odocoileus hemionus fuliginatus), and several waterfowl species. Management 
practices benefiting game species on Base include providing additional water sources, 
controlled burns, brush management, food plantings, and population inventories.  
 
Hunting and active management of the southern mule deer (Odocoileus hemionus 
fuliginatus) population at Camp Pendleton has been ongoing since at least 1955. To facilitate 
management of this species, the Base contracted Floyd W. Weckerly of Humboldt State 
University (Weckerly 1998) to analyze years worth of accumulated deer survey and hunting 
data, review the existing management plan, and develop a revised management plan to 
maintain sustained yield hunting on Base. Findings from that study indicated that the Camp 
Pendleton management program for the deer population is sound and effective. Additional 
recommendations were also provided. 
 
 
OBJECTIVE: Provide quality and sustainable hunting and fishing by protecting and 
enhancing habitat for game species and managing populations near the optimal carrying 
capacity. 
 
 
Priority Planned Actions: 
 

• Continue to collect and analyze data from harvested animals to support informed fish 
and game management decisions. Ongoing.  

 
• Annually review the Base hunting program to ensure that it remains sustainable and 

compatible with wildlife management goals. Ongoing. 
 

• Conduct an annual fish and game survey to evaluate sustainable hunting and fishing 
levels. Ongoing.  

 
• Develop a Game Management Plan for small game and upland game species 

(incorporating fisheries and deer management plans). 2003. [Also applies to Section 
5.2.1.] 

 
• Evaluate the feasibility and desirability of expanding inland/freshwater fishing 

opportunities to the general public. 2004. [Also applies to Sections 5.1.1; 5.2.2.] 
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• Develop a Fisheries Management Plan to address the adverse impacts to Camp 
Pendleton’s fresh water lakes and ponds from siltation, stagnation, exotic species and 
aquatic plants. 2005. [Also applies to Sections 5.2.2.] 

 
 
Other Planned Actions: 
 

• Conduct a Comprehensive Freshwater Fisheries Management Study. [Also applies to 
Section 5.2.2.] *** 

 
• Evaluate the efficacy of maintaining artificial sources of water availability for 

wildlife (via use of guzzlers and small earthen dams). * 
 

• Assess the feasibility and desirability of expanding the hunting program to include 
additional or introduced species. If desirable and feasible, coordinate changes through 
normal Base staffing procedures and the Base NEPA processes. [Also applies to 
Section 5.2.1.] * 

 
• Evaluate the feasibility and desirability of installing a low cost/maintenance water 

quality improvement system for Lake O’Neill. [Also applies to Section 5.2.2.] * 
 
 
4.5 THREATENED AND ENDANGERED SPECIES MANAGEMENT 
 
While the Base’s natural resource management philosophy is that program initiatives should 
be ecosystem based, special attention is provided to threatened and endangered species and 
their habitats to prevent “jeopardy” and to assist in the conservation and recovery of those 
species. As such, the Base maintains habitats sufficient to sustain existing species 
populations while also allowing for potential growth. The Marine Corps recognizes the 
importance of maintaining natural landscapes, wherever possible, as a mission essential 
element in training and views effective conservation and management of natural resources as 
an integral component of the long term viability of the military training mission itself. To 
balance training mission with the protection of listed species and their habitats, the following 
guiding principles are key to Camp Pendleton’s listed species management programs: 
 

• The primary focus of avoidance and minimization of impacts to listed species will be 
on occupied habitat. Without a thorough understanding of the necessary components 
defining suitable habitat for a species, it is difficult to accurately predict locations of 
potential habitat. 
 

• Should populations of threatened or endangered species increase in size and 
geographic area across the Base, there will not be a concomitant increase in 
restrictions to training or support activities. (Camp Pendleton’s mission will not be 
penalized by good management practices that lead to an increase in listed upland 
species populations.) 
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• Habitat enhancement, restoration, and other efforts conducted as compensation for 
permanent and temporary impacts from ongoing Base activities will not further 
reduce the overall land available to training. (All compensation measures should be 
compatible with training in the long term.) 
 

• Programmatic instructions will be the primary tool for facilitating avoidance and 
minimization of potentially adverse impacts to the environment in general and listed 
upland species in particular. 
 

• Programmatic instructions should be unambiguous and simple, while being neither 
undesirably restrictive nor lenient. Complex management rules foster greater 
difficulty in enforcement and achieving compliance. 
 

• Management programs provide incentives for avoiding permanent impacts to listed 
species occupied habitat and place limits on the amount of permanent impact that is 
allowable.  
 

• A programmatic approach for processing/consulting on future construction projects 
(permanent impacts) will clearly define the required level of communication between 
the Base and the USFWS and make mitigation costs more predictable. 

 
• Listed species management will be adaptive, incorporating knowledge gained over 

time and accommodating potential changes in natural resource and military training 
and mission support needs. 

 
The primary legislation regulating actions that may directly or indirectly impact federally 
listed species is the Endangered Species Act of 1973 (16 U.S.C. 1531 et seq.). Camp 
Pendleton regularly consults with the USFWS to ensure that Marine Corps actions are not 
likely to jeopardize the continued existence of any endangered or threatened species and are 
within compliance with Sections 7 and 9 of the ESA. Pursuant to Section 7 of the ESA, 
federal agencies such as the Marine Corps must consult with USFWS if their action "may 
affect" a federally listed endangered or threatened species (50 CFR 402). Such consultations 
may be formal or informal. When necessary, Camp Pendleton prepares a biological 
assessment of the effects of a proposed action on listed species, as required by Section 7 of 
the ESA, which serves to conserve endangered and threatened species. Section 9 of the ESA 
prohibits the take of a threatened or endangered species. A take includes the direct killing, 
harming, or harassing of a species, or destruction of habitat that may be important for the 
species' survival or recovery. 
 
Camp Pendleton’s management approach to federally listed threatened and endangered 
species is to implement measures to avoid and minimize adverse impacts; proactively collect 
information on presence or absence, location, habitat availability and suitability, and life 
history requirements; and compensate/mitigate for impacts that do occur. For some species 
and some locations on Base, habitat enhancement and restoration have been, and will 
continue to be, used as compensation/mitigation and to help meet management and recovery 
goals.  
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To ensure that ongoing and future military mission requirements (including training, support 
activities, maintenance, fire management, natural resource management, etc.) on Base are in 
compliance with the ESA, Camp Pendleton developed and consulted with the USFWS on 
conservation programs for federally listed species and their habitats on Base. In 1995, Camp 
Pendleton received a Biological Opinion from the USFWS (1995a) covering the Estuarine 
and Beach Ecosystem Conservation Plan (Appendix D) and the Riparian Ecosystem 
Conservation Plan (Appendix E). Appendix S contains the reasonable and prudent measures, 
terms and conditions, and conservation recommendations from the Riparian BO (USFWS 
1995a). This Biological Opinion serves to ensure that actions funded, authorized, or carried 
out by the Base in the performance of its military training mandate do not jeopardize the 
continued existence of any listed or proposed species. Included in these conservation plans 
and concurred with by the Biological Opinion (1-6-95-F-02) are goals for species population 
size or habitat acreage that identify Camp Pendleton’s conservation responsibility within 
ecoregion species recovery efforts (Table 4-1) and a habitat value system for riparian 
ecosystems on Camp Pendleton. 
 
 

TABLE 4-1. Federally listed riparian and estuarine/beach 
species population goals. 

Species Goal 

Least Bells Vireo 200 (territorial males) 

Southwest Willow Flycatcher  20 (territorial males) 

California Least Tern [BO #1-6-95-F-02: 
Maintain the current 
population and promote its 
growth] 

Western Snowy Plover 40 (breeding pairs) 

Arroyo Southwestern Toad  Maintain Existing Habitat 

Tidewater Goby Maintain Existing Habitat 
 
 
Currently, the Base is in consultation with the USFWS on the Biological Assessment of 
Upland Habitats on Camp Pendleton and the associated Listed Upland Species Management 
Program. The USFWS is expected to issue a Biological Opinion by the end of 2002. The 
Listed Upland Species Management Program will be added as Appendix F and Upland terms 
and conditions will be added as Appendix T once the Biological Opinion is issued. 
 
As part of each conservation plan an Consultation Class System has been established that 
provides a programmatic approach for directing future consultations on permanent impact 
projects. The purpose of this programmatic approach is to: (1) satisfy Section 7(e)20 of the 
ESA requirements for future consultations; (2) provide a systematic method for dealing with 
future proposed projects in a consistent, predictable manner; (3) increase the Base’s mission 
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flexibility; (4) identify activities which require formal consultation with the USFWS; and (5) 
reduce staff time. 
 
The Consultation Class System does not negate requirements for consultation in the future. 
On the contrary, it is intended to clarify which projects require consultation and which are 
“programmatically” covered by programmatic management programs (and their respective 
Biological Opinions) and receive expedited implementation. The Consultation Class System 
has been established for riparian, estuarine and beach ecosystem and proposed (pending 
completion of formal Section 7 consultation) for uplands. The Consultation Class System 
establishes annual reporting procedure for newly initiated Base activities, the effects of 
which are relatively minor and easily covered under the conservation plan. Further, the 
system defines types of activities for which an expedited consultation process can be 
implemented. 
 
Under the Consultation Class System, proposed activities are assigned to one of the 
following consultation class categories: I, II, III, or IV. The action required by Camp 
Pendleton and the USFWS for each consultation class category was established during 
formal Section 7 consultation on the management plans and is summarized in Table 4-2. 
Determination of consultation class level for a proposed project depends largely upon the 
timing, location, and size of the project relative to the species potentially impacted. 
 
 

TABLE 4-2.  Consultation class categories and action required. 

Consultation Class Action Required 

I Impacts not offset by program. Individual 
consultation required. 

II Impacts primarily offset by management plan. 
Concurrence letter from USFWS required for 
specific project. 

III Impacts completely offset by management 
plan. USFWS notified annually of Class III 
projects occurring during previous year. 

IV No impacts to listed species. No reporting 
required. 

 
 
 
GOAL: Incorporate principles of ecosystem management into threatened and endangered 
species management. 
 
GOAL: Maintain existing populations of federally listed species and survey for new 
populations and existing populations. 
 
GOAL: Conserve and manage threatened and endangered species in accordance with all 
environmental laws and their implementing regulations. 



MCB & MCAS Camp Pendleton, California 
 

4-58 Chapter 4  Natural Resources Management 
 

 
GOAL: Conduct research on the population dynamics of threatened and endangered species 
in order to make recommendations that assist in their survival and recovery. 
 
 
4.5.1 Avoidance/Minimization and Awareness  
 
Central to the management of listed species on Base and key to each conservation plan is the 
avoidance and minimization of adverse impacts to those species and their habitats. While the 
Base cannot control natural population fluctuations, it can and does manage anthropogenic 
disturbance to listed species and their habitats. Thus, the general management approach on 
Base can be characterized as the “managing of impacts.” As such, management programs are 
generally divided into two components, one for the management of impacts that are 
temporary (e.g., from ongoing activities such as training, maintenance, and recreation) and 
one for those that are permanent (e.g., from infrastructure development projects). 
 
Ongoing military training and mission support activities create impacts that are generally 
temporary in nature and avoidance and minimization of these impacts are accomplished via 
programmatic instructions. Further discussion of the implementation and enforcement of 
these programmatic instructions is provided in Section 4.0.2.2. In addition to programmatic 
instructions, physical measures may be enacted to facilitate avoidance or minimization of 
impacts to sensitive resources, including fencing and relocation. For permanent projects, the 
NEPA process and Public Works Department site selection and approval process facilitate 
avoidance and minimization of adverse impacts (see Environmental Planning, Section 4.12). 
Additionally, the Consultation Class System, programmatic instructions, and pre-established 
mitigation, included in each ecosystem conservation plan, encourages avoidance and 
minimization through reduced project costs and efforts when listed species and their habitat 
are avoided. 
 
 
OBJECTIVE: Implement avoidance and minimization measures in accordance with ESA 
Section 7 consultations. 
 
 
Priority Planned Actions: 
 

• Continue to publish in Base/Station Orders and other relevant documents measures 
necessary for compliance with the Riparian BO. Ongoing.  

 
• Publish in Base Orders and other relevant documents measures necessary for 

compliance with the Upland Biological Opinion when completed by the USFWS. 
Ongoing.  

 
• Every six months, update the Base’s Environmental Operations Maps to include the 

most current species and natural resource data. Ongoing. [Also applies to Section 
4.14.2, first objective.] 
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• Facilitate distribution of updated Environmental Operations Maps to Base users. 
Ongoing. [Also applies to Section 4.14.3.] 

 
• Execute commitments, terms and conditions of all formal and informal consultation 

documents that apply on the Base to which the Marine Corps or another DoD agency 
agreed. Ongoing.  

 
• Where possible and reasonable, adopt the least damaging alternative of proposed 

activities that have potential to result in the permanent loss of listed species habitats. 
Use the Activity/Consultation Class System to determine the required level of 
consultation with the USFWS for new projects. Ongoing. [Also applies to Section 
4.5.4.] [Compliance requirement of Riparian BO (Appx 5, p. 4: implem Appx 1, p. 
68)] 

 
• Annually fence and post warning signs around the endangered least tern and snowy 

plover nesting areas in accordance with the Estuarine Ecosystem Conservation Plan. 
Ongoing. [Also applies to Section 4.5.4.] [Compliance requirement of Riparian BO 
(Appx 5, p. 6, implem Appx 1 mgmt plan)] 

 
• Use various media to create and maintain awareness of Base personnel, general 

public, and lease and easement holders of the sensitivity, values, and obligations 
regarding the conservation of federally listed threatened and endangered species and 
their habitat. This includes presentations, briefs, newspaper articles, special messages, 
informational brochures, and interpretive signs. Ongoing. [Also applies to Section 
4.3.2.] 

 
• Train natural resources staff responsible for listed species management regarding 

species under their primary areas of responsibility on a regular basis. Ongoing. 
 

• Where feasible, salvage federally listed and sensitive native plant species from new 
project construction sites for transplantation to suitable and more protected locations. 
Ongoing.  

 
• Review and modify avoidance and minimization measures as additional information 

or specific results are obtained. Ongoing.  
 

• Erect signage on MCAS to discourage unauthorized usage of sensitive habitats. 2002.  
 

• Upon receipt from the USFWS, develop and implement the commitments and 
required elements contained within the Upland Biological Opinion. TBD. [Also 
applies to Section 4.3.2.] 
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4.5.2 Surveys and Monitoring  
 
Federally listed threatened and endangered species within riparian and estuarine/beach 
habitats on Base are monitored at levels and frequency intervals specified within the 
Estuarine and Beach Ecosystem Conservation Plan (Appendix D), the Riparian Ecosystem 
Conservation Plan (Appendix E), and their Biological Opinion (USFWS 1995a). Listed 
upland species are also currently monitored; however, the level and frequency intervals for 
future monitoring are presently under consultation with the USFWS. Site specific surveys for 
listed species known to occur on Base are also conducted for individual projects where 
necessary. Surveys for selected listed species not presently known to occur on Base or for 
candidate species that may become listed are also conducted when funds and opportunities 
become available.  
 
Surveys and monitoring are used to determine species populations, habitat levels, and habitat 
values that are used to help determine the effectiveness of Camp Pendleton’s conservation 
and management programs. 
 
 
OBJECTIVE: Maintain up-to-date distribution, population dynamic, and habitat data for all 
federally listed threatened and endangered species and species proposed to be listed as 
threatened or endangered that are known to occur on Base. 
 
 
Priority Planned Actions: 
 

• Monitor annually the threatened western snowy plover population and locations, 
providing estimates of the number of breeding individuals, reproductive success, 
distribution, abundance, and habitat. Ongoing. [Also applies to Section 4.2.2, first 
objective.] [Compliance requirement of Riparian BO (Appx 4, p. 2)] 

 
• Monitor annually the endangered California least tern population, providing estimates 

of the number of breeding individuals and the reproductive success. Ongoing. [Also 
applies to Section 4.2.2, first objective.] [Compliance requirement of Riparian BO 
(Appx 4, p. 2)] 

 
• Annually monitor the population and distribution of the endangered arroyo toad. 

Ongoing. [Also applies to Section 4.2.2, first objective.] [Compliance requirement of 
Riparian BO (Appx 5, p. 5)] 

 
• Periodically conduct arroyo toad surveys of MCAS. Ongoing. [Also applies to 

Section 4.2.2, first objective.] 
 

• Annually monitor the population levels and distributions of the endangered least 
Bell’s vireo. Ongoing. [Also applies to Section 4.2.2, first objective.] [Compliance 
requirement of Riparian BO (Appx 4, p.2; 5, p. 5)] 

 



  Integrated Natural Resources Management Plan  [October 2001] 

 Chapter 4  Natural Resources Management 4-61 
 

• Annually monitor the population levels and distributions of the endangered 
southwestern willow flycatcher. Ongoing. [Also applies to Section 4.2.2, first 
objective.] [Compliance requirement of Riparian BO (Appx 4, p.2; 5, p. 5)] 

 
• Annually monitor a portion of Base estuaries for the endangered tidewater goby 

population ensuring that each estuary is monitored at least every 3 years. Ongoing. 
[Also applies to Section 4.2.2, first objective.] [Compliance requirement of Riparian 
BO (Appx 4, p. 2 - every 3 yrs)] 

 
• Incorporate project specific survey data for federally listed species into the GIS 

species distribution database. Ongoing. [Also applies to Section 4.2.2, first objective.] 
 

• Incorporate U.S. Geological Survey and CDFG fish survey data into GIS species 
distribution database. 2003. [Also applies to Section 4.2.2, third objective.] 

 
• Assess the feasibility and desirability of conducting off-Base surveys of selected 

species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.1.2, second 
objective; 4.2.1, first objective; 4.2.2, first and second objectives; 4.5.2, second 
objective.] 

 
• Monitor selected plots every other year for the endangered Pacific pocket mouse 

population. Conduct comprehensive surveys for the endangered Pacific pocket mouse 
at intervals determined in the Uplands Biological Opinion. TBD. [Also applies to 
Section 4.2.2, first objective.] 

 
• Survey for the southern steelhead as determined in consultation with National Marine 

Fisheries Service. As needed, conduct genetic tests on a representative sample. TBD. 
[Also applies to Section 4.2.2, first objective.] 

 
• Monitor and document changes in the population and distribution of the threatened 

California gnatcatcher at intervals to be determined in the Uplands Biological 
Opinion issued by the USFWS. TBD. [Also applies to Section 4.2.2, first objective.] 

 
• Monitor and document changes in the population and distribution of the endangered 

Stephens’ kangaroo rat at intervals to be determined in the Uplands Biological 
Opinion issued by the USFWS. TBD. [Also applies to Section 4.2.2, first objective.] 

 
• Collect survey data on isolated ephemeral wetland invertebrates, including the 

endangered San Diego fairy shrimp and the Riverside fairy shrimp at levels and 
intervals to be determined in the Uplands Biological Opinion issued by the USFWS. 
TBD. [Also applies to Sections 4.2.2, first, second, and third objectives; 4.5.2 second 
objective.] 
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• Conduct surveys for the endangered San Diego button-celery at levels and intervals to 
be determined in the Uplands Biological Opinion issued by the USFWS. TBD. [Also 
applies to Section 4.2.2, first objective.] 

 
• Conduct surveys for the threatened spreading navarretia at levels and intervals to be 

determined in the Uplands Biological Opinion issued by the USFWS. TBD. [Also 
applies to Section 4.2.2, first objective.] 

 
• Conduct surveys for the thread-leaved brodiaea at levels and intervals to be 

determined in the Uplands Biological Opinion issued by the USFWS. TBD. [Also 
applies to Section 4.2.2, first objective.] 

 
 
Other Planned Action: 
 

• Facilitate annual light-footed clapper rail surveys on Base. [Also applies to Section 
4.2.2, first objective.] [Compliance requirement of Riparian BO (Appx 1, p. 83)] *** 

 
 
OBJECTIVE: Survey for species that are not currently federally listed but for which there 
may be a likelihood of becoming listed in the future.  
 
 
Priority Planned Actions: 
 

• Develop and annually maintain a prioritized list of state listed plant species and 
species identified by the California Native Plant Society as rare or sensitive that occur 
on Camp Pendleton. Ongoing.  

 
• Develop a monitoring program for wildlife species of regional concern with a specific 

focus on those species likely to become proposed for listing as threatened or 
endangered in the near future. 2002. [Also applies to Sections 4.2.2, second objective; 
4.4.2, second objective.]  

 
• Assess the feasibility and desirability of conducting off-Base surveys of selected 

species and habitat types, water quality monitoring, and hydrographical surveys to 
contribute to the understanding of Camp Pendleton’s regional contribution to species 
and habitat conservation and recovery. 2003. [Also applies to Sections 4.1.2, second 
objective; 4.2.1, first objective; 4.2.2, first and second objectives; 4.5.2, first 
objective.] 

 
• Collect survey data on isolated ephemeral wetland invertebrates, including the 

endangered San Diego fairy shrimp and the Riverside fairy shrimp at levels and 
intervals to be determined in the Uplands Biological Opinion issued by the USFWS. 
TBD. [Also applies to Sections 4.2.2, first, second, and third objectives; 4.5.2 first 
objective.] 
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Other Planned Actions: 
 

• Develop an inventory program for wildlife species of regional concern with a specific 
focus on those species on the Base likely to become proposed for federal listing as 
threatened or endangered in the near future. [Also applies to Section 4.2.2, second 
objective.] *** 

 
• Survey for species on Base that have been proposed for ESA listing by the USFWS. 

[Also applies to Section 4.2.2, second objective; 4.4.2, second objective.] *** 
 
 
4.5.3 Research  
 
Essential to adaptive management, and to recovery efforts for listed species, is the knowledge 
gained from experimental studies and investigative research. It is the Base’s intent to 
conduct, or allow qualified researchers/professionals to conduct, research that has the 
potential to provide information that supports effective avoidance, minimization, mitigation, 
and both regional recovery efforts. Such research is absolutely necessary if recovery efforts 
are to advance beyond trial and error for those species about which little is currently known. 
Investigative research can address specific questions about life history characteristics, habitat 
preferences, and response to disturbance to better facilitate avoidance and recovery efforts. 
All research proposals will be reviewed by appropriate Base professionals to help ensure the 
utility of the data collected, the study design and methodologies support the hypothesis, 
unintended adverse impacts are avoided, and the project supports regional natural resource 
management goals and objectives. 
 
Following are examples of Base sponsored research efforts that have contributed to the 
understanding of the ecology of the species, potential threats, and management requirements 
of federally listed threatened and endangered species: 
 

• Effects of Wildfire on Coastal California Gnatcatchers. Initiated in 1998, a multi-year 
study by Atwood et al. (1999, 2000) from the Antioch New England Institute (New 
Hampshire) has been collecting data on the ecology and behavior of the California 
gnatcatcher on Camp Pendleton, focusing in particular on how gnatcatcher habitat 
quality and distribution is influenced by fire. Funded by Camp Pendleton, this 
research is expected to contribute to a greater understanding of the behavior and 
ecology of this federally listed threatened species for natural resource managers both 
on Base and within the region. Final study results are for this project are still pending.  

 
• Habitat Suitability Evaluation for Endangered Southern Steelhead Trout. A habitat 

suitability study (USFWS 1998f), completed in 1997 for all Base streams, evaluated 
the potential for the San Onofre, San Mateo, and Santa Margarita River watersheds to 
support runs of southern steelhead. The results of this report have provided valuable 
information to the Base natural resource managers and are used by other professional 
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biologists in the region as a means for evaluating potential steelhead recovery efforts 
in southern California.  

 
• Upland Habitat Studies for Listed Species. Recently, the Base contracted the USFWS 

to develop methodology for identifying upland habitat areas that are important to 
actively manage for selected listed upland species, including the coastal California 
gnatcatcher, Stephens’ kangaroo rat, Pacific pocket mouse, and thread-leaved 
brodiaea. Development of this methodology will enable the Base to better maintain 
habitat for listed upland species populations during project planning and will identify 
sites for potential future mitigation, compensation, or stewardship.  

 
Among other required elements, this research will involve (1) determining the utility 
of existing data and imagery for monitoring landscape level habitat changes; (2) 
mapping of selected areas and field verification of existing GIS layers; (3) locating, 
designating, and mapping all habitat within selected areas that has the potential to 
become suitable for federally listed upland species; (4) determining the general 
restoration approach for potential habitat areas; and (5) prioritizing the importance of 
selected habitat areas, including consideration of patch size and 
connectivity/proximity to adjacent populations and habitat (both on and off Base). 
This research is scheduled for completion by the end of 2001. 

 

• California Least Tern Studies. The largest and most productive California least tern 
colony is found on Camp Pendleton and has been intensively studied since 1983 (see 
Belluomini 1993, and references therein). From 1989 to 1992, the Denver Wildlife 
Research Center conducted research on the interactions between terns and ravens 
(Corvus corax) at Camp Pendleton (Linz et al. 1990, 1992). The initial year’s study 
focused on determining home ranges and habitat use patterns of territorial ravens in 
relation to the tern colony at White Beach (Linz et al. 1990, 1992). A 1992 study 
conducted by the U.S. Department of Agriculture (Avery et al. 1993), funded in part 
by the U.S. Navy (contract number N68711-92-LT-2006), investigated predation of 
California least tern eggs by common ravens, conducted experiments using nonlethal 
aversive techniques, and proposed management methods. 

 
 
OBJECTIVE: Conduct and/or support research that has the potential to provide information 
that supports effective avoidance, minimization, mitigation, local and regional recovery 
efforts. 
 
 
Priority Planned Actions: 
 

• Establish test plots to understand best management practices for natural resource 
recovery after wildland fire impacts. Ongoing. [Also applies to Sections 4.6.1; 4.7.2, 
first objective; 4.11.3.] 
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• Conduct assessments of potential mitigation and management techniques for listed 
species. Ongoing. [Compliance requirement of Riparian BO (Reasonab & Prud, p. 32; 
T&C, p. 35)] 

 
• Continue to study the effects of aircraft noise on passerines. Ongoing until 2006. 

[Also applies to Sections 4.4.1; 4.4.2, second objective.] [Compliance requirements of 
BRAC BO] 

 
• Undertake measures to assess threats to the survival and recovery of the tidewater 

goby and arroyo toad on Base, including the severity of threats posed by green 
sunfish, bullfrog, steelhead trout and other likely predators/competitors and hydro 
modification. 2005. [Also applies to Sections 4.5.4; 4.6.2.] [Compliance requirement 
of Riparian BO (T&C, p. 35)] 

 
• Undertake measures to assess threats to the survival and recovery of the western 

snowy plover and California least tern, including the severity of threats posed by 
likely predators/competitors. 2006. [Also applies to Sections 4.5.4; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the least Bell’s 

vireo and southwestern willow flycatcher, including the severity of threats posed by 
likely predators/competitors. 2006. [Also applies to Sections 4.5.4; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the California 

gnatcatcher, including the severity of threats posed by likely predators/competitors. 
2006. [Also applies to Sections 4.5.4; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the pacific 

pocket mouse on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.4; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the Stephens’ 

kangaroo rat on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.4; 4.6.2.] 

 
 
Other Planned Action: 
 

• Evaluate methods of species control for the Bird Aircraft Strike Hazard program (e.g., 
use of falconry, trained dogs, etc.). [Also applies to Section 4.4.3, second 
objective.] * 

 
 
4.5.4 General Management (Including Compensation and Mitigation) 
 
Management of federally listed species on Camp Pendleton includes proactive conservation 
initiatives, compensation for the potential temporary impacts from ongoing mission and 
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mission support activities (training, maintenance, recreation, etc.), programmatic instructions 
and a Consultation Class System to support avoidance and minimization and mitigation for 
permanent project impacts. General management initiatives for threatened and endangered 
species include predator control, habitat enhancement (e.g., exotics control), and habitat 
restoration. Some of these management actions also function as compensation and mitigation 
measures.  
 
 
OBJECTIVE: Conduct management initiatives that contribute to the recovery of listed or 
candidate species’ populations and that maintain or improve their habitats. 
 
 
Priority Planned Actions: 
 

• Where possible and reasonable, adopt the least damaging alternative of proposed 
activities that have potential to result in the permanent loss of listed species habitats. 
Use the Activity/Consultation Class System to determine the required level of 
consultation with the USFWS for new projects. Ongoing. [Also applies to Section 
4.5.1.] [Compliance requirement of Riparian BO (Appx 5, p. 4: implem Appx 1, p. 
68)] 

 
• Enhance and manage dunes within nesting areas. Maintain and improve the 

endangered least tern breeding habitat and evaluate the design and feasibility of sand 
augmentation to the island in the Santa Margarita River. Ongoing. [Compliance 
requirement of Riparian BO, T&C, Appx. 1, p. 80] 

 
• Mitigate all direct or indirect permanent impacts to federally listed species according 

to the measures and ratios determined in coordination with the USFWS. Ongoing.  
 

• Where feasible and practical, use native seed stock in restoration and enhancement 
measures. Ongoing. [Also applies to Sections 4.6.1; 4.7.2, second objective.]  

 
• Conduct control measures on exotic, invasive species that have a potential direct or 

indirect adverse impact on federally listed species or their habitat. Ongoing. [Also 
applies to Sections 4.6.1; 4.6.2.] [Compliance requirement of Riparian BO (Appx 1, 
p. 79)] 

 
• Continue predator control measures within the vicinity of snowy plover and least tern 

nesting sites. Ongoing. [Compliance requirement of Riparian BO (Appx. 1, p. 80)] 
 

• Annually maintain the endangered California least tern and threatened western snowy 
plover nesting areas. Ongoing. [Compliance requirement of Riparian BO (general 
project description)] 
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• Ensure that secondary roads are maintained to the extent practical in order to avoid 
ponding of water on the road surface in and adjacent to potential arroyo toad habitat. 
Ongoing. [Compliance requirement of Riparian BO (T&C, Appx. 5, p. 2)] 

 
• Ensure that construction activities are within compliance with the terms and 

conditions for new construction sites in the Estuarine and Beach Ecosystem 
Conservation Plan, the Riparian Ecosystem Conservation Plan, the Listed Upland 
Species Management Program and their respective Biological Opinions, and other 
applicable regulations and guidelines. Ongoing.  

 
• Publish notices and/or Base newspaper articles to Base personnel regarding sensitive 

species and restricted areas along the coast. Ongoing. [Compliance requirement of 
Riparian BO (Appx 1, p. 79)] 

 
• Annually fence and post warning signs around the endangered least tern and snowy 

plover nesting areas in accordance with the Estuarine Ecosystem Conservation Plan. 
Ongoing. [Also applies to Section 4.5.1.] 

 
• Explore habitat enhancement techniques for Camp Pendleton estuaries and lagoons 

including deepening smaller estuarine lagoons and controlling and removing exotic 
plants and fish. Ongoing. [Compliance requirement of Riparian BO (Appx. 1, p. 80)] 

 
• Protect the last known nesting location of the light-footed clapper rail (Santa 

Margarita River). Ongoing. [Compliance requirement of Riparian BO (Appx. 1, p. 
80)] 

 
• Evaluate the feasibility of participating in cooperative watershed restoration 

programs, including cooperating with local governmental and nongovernmental 
stakeholders. Ongoing. [Also applies to Sections 4.1.2, second objective; 4.3.1, first 
objective; 4.7.1, first objective.]  

 
• Undertake measures to assess threats to the survival and recovery of the tidewater 

goby and arroyo toad on Base, including the severity of threats posed by green 
sunfish, bullfrog, steelhead trout, and other likely predators/competitors and hydro 
modification. 2005. [Also applies to Sections 4.5.3; 4.6.2.] [Compliance requirement 
of Riparian BO (T&C, p. 35)] 

 
• Complete and evaluate results of the multi-year study of effects of least tern 

management on western snowy plovers. Make adjustments to the Estuarine/Beach 
Ecosystem Conservation Plan if necessary. 2005. [Compliance requirement of 
Riparian BO (Appx 5, p. 6)] 

 
• Undertake measures to assess threats to the survival and recovery of the pacific 

pocket mouse on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.6.2.] 
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• Undertake measures to assess threats to the survival and recovery of the Stephens’ 
kangaroo rat on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the western 

snowy plover and California least tern, including the severity of threats posed by 
likely predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the least Bell’s 

vireo and southwestern willow flycatcher, including the severity of threats posed by 
likely predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.6.2.] 

 
• Undertake measures to assess threats to the survival and recovery of the California 

gnatcatcher on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.6.2.] 

 
 
Other Planned Actions 
 

• Undertake measures to assess threats to the survival and recovery of avian species on 
Base, including the severity of threats posed by likely predators/competitors. [Also 
applies to Section 4.4.2, first and second objectives.] * 

 
 
4.6 EXOTIC INVASIVE SPECIES CONTROL  
 
One of the most severe environmental problems facing the Base’s natural areas is the 
explosive spread of exotic invasive species. The term invasive species is defined by the 
Presidential Executive Order 13112 to mean “an alien species whose introduction does or is 
likely to cause economic or environmental harm or harm to human health.” The Executive 
Order goes on to define an alien species as any species not native to a particular ecosystem, 
including the seeds, eggs, spores, or other biological material capable of propagating that 
species.  
 
Exotic invasive plants and animals have the potential to cause vast ecological and economic 
damage, and sometimes pose human health impacts in areas they infest. Among the potential 
adverse impacts caused by exotic invasive species are: 
 

• A decrease in biodiversity of native communities as a result of competitive exclusion, 
predation, parasitism, disease, etc.; 

 
• A reduction in habitat quantity and quality for native species (including threatened, 

endangered, and sensitive species) through the alteration of forage, shelter 
requirements, water availability/quality, etc.; 
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• Impairing ecosystem functioning capabilities in general as a result of increased soil 
erosion, stream sedimentation, clogged waterways, altered nutrient cycling, increased 
flooding, etc.; 

 
• An increase in susceptibility to wildfires; 
 
• A decrease in the quality or availability of training lands in areas of heavy infestation; 

and 
 
• Human health risks. 

 
The purpose of the exotic invasive species control program is to develop and implement a 
strategy for the control of such plants and animals on Base. "Control" means, as appropriate, 
the eradication, suppression, reduction, or management of invasive species populations; the 
prevention of invasive species introductions and their spread from already infested areas; and 
the reduction of potential adverse effects of invasive species through, for example, the 
restoration of native species (EO 13112). 
 
Subject to the availability of funds this program will endeavor to: (1) prevent the introduction 
of invasive species; (2) detect and respond rapidly to and control populations of invasive 
species in a cost effective and environmentally sound manner; (3) monitor invasive species 
populations accurately and reliably; (4) provide for restoration of native species and habitat 
conditions in ecosystems that have been invaded; (5) conduct research on invasive species 
and develop technologies to prevent introduction and provide for environmentally sound 
control of invasive species; and (6) promote education on and awareness of invasive species. 
 
All field efforts to conduct exotic species control are performed in an experimental fashion 
prior to basewide/broadcast treatment to ensure efficacy of techniques under local conditions 
and avoidance of unintended adverse impacts to native species. 
 
 
GOAL: Seek to eliminate invasive exotic species from Camp Pendleton to conserve and 
enhance native flora and fauna and the functional value of natural systems.  
 
GOAL: Seek to understand natural processes and impacts of invasive exotic species through 
monitoring, investigative research, and data analysis in order to make informed decisions 
necessary for exotic species management. 
 
 
4.6.1 Exotic Invasive Plants 
 
Of the more than eight hundred plant species on Base, nearly 20% are considered exotic (i.e., 
nonnative to California). The abundance of exotic, weedy plant species poses a special 
problem for natural resource management at Camp Pendleton. Invasive, exotic plants are 
often detrimental to native communities in that they may compete with native plant species, 
reduce the diversity and quantity of native species; render habitat unsuitable for native 
animals by altering forage and shelter requirements; cause increased rates of erosion and 
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stream sedimentation; create a system that is more susceptible to wildfires; and impair 
general ecosystem functioning. 
 
To help reduce exotic plant species on Base and to compensate for temporary and permanent 
impacts from ongoing training activities, Camp Pendleton has conducted removal efforts for 
several targeted species. These include the giant reed grass (Arundo donax), artichoke thistle 
(Cynara cardunculus), and perennial pepperweed (Lepidium latifolium). The Base has not 
formally approved a basewide exotic plant control program, but a conceptual plan has been 
developed. The riparian portion of this program has been completed and implementation has 
begun in selected riparian areas of the Base. This exotic plant control plan focuses on high 
priority sites, targeting weedy, invasive upland species, including artichoke thistle, mustard 
(Brassica spp.) fennel (Foeniculum vulgare), iceplant (Mesembryanthemum crystallinum), 
tamarisk (Tamarix parviflora), and tree tobacco (Nicotiana glauca). Artichoke thistle was 
nearly eradicated from the Base during previous exotics control efforts. However, new 
infestations have recently been identified in several locations within the State Parks lease 
area. Plans are currently underway to identify, map, and eradicate these new infestations and 
prevent reinfestation of the Base.  
 
As part of the exotic plant removal program, Camp Pendleton has been involved in 
partnering efforts to help ensure that exotics removal on Base is consistent with, and 
contributes to, regional efforts. Since 1995, the Marine Corps has been partnering with 
federal regulators, The Nature Conservancy, and private land owners and participating in 
“Team Arundo” workshops to implement a systematic multi-year Arundo donax (giant reed) 
control program on the Santa Margarita River. Arundo is an invasive, non-native plant that 
has infested and adversely affected much of the riparian habitat within southern California 
watersheds in general and the Santa Margarita River watershed in particular. Approaching 
the control of Arundo from a regional perspective has enabled removal efforts to begin as far 
up stream as possible to preclude downstream spread or re-infestation from upstream 
sources. Since 1995, Arundo treatments have been initiated at site specific locations along a 
17-mile section of the watershed and are in various stages of completion. All control projects 
were initially funded for 5-year treatment periods through the Endangered Species Act and 
Clean Water Act mitigation requirements and/or as part of Camp Pendleton’s environmental 
stewardship program. Lessons learned for these control efforts are being translated into 
greater understanding of cost reductions, control efficiencies, treatment effectiveness, and 
plant community responses in the San Luis Rey River exotics control programs, as well as 
other watershed management efforts within the southern California ecoregion. The Santa 
Margarita and San Luis Rey Weed Management Area (SMSLR/WMA) program, sponsored 
and coordinated by the Mission Resource Conservation District (Mission RCD), is a follow-
on program for weed management at the watershed scale. The Mission RCD has initiated 
planning efforts for the continued development and implementation of regional Arundo 
control. 
 
Camp Pendleton plays an active role in the organization, with staff having assisted in writing 
several grant proposal letters for the SMSLR/WMA program. In addition, Base staffs from 
Office of Water Resources, Land Management Branch, and Wildlife Management Branch 
attend periodic SMSLR/WMA meetings.  
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The Base and the SMSLR/WMA coordinate exotics control project activities to ensure no 
"gaps" exist on the Santa Margarita River. In this way, Camp Pendleton ensures that 
upstream sources of Arundo are being reduced, thereby preventing re-infestation of Arundo 
on Base lands. Camp Pendleton has further contributed to the watershed based Arundo 
control efforts along the Santa Margarita River by carrying out Arundo removal on Fallbrook 
Public Utilities District lands situated upstream from the Base. This has greatly contributed to 
the watershed based Arundo control effort. This effort counts for mitigation for the Base, 
while contributing to improved sensitive species habitat, recreation, flood control, and long-
term fire risk reduction for public land used by many Fallbrook residents. 
 
 
OBJECTIVE: Endeavor to control the spread, and prevent the introduction of, exotic 
invasive plant species on Base in order to minimize adverse economic, ecological, and 
human health impacts.  
 
 
Priority Planned Actions: 
 

• Provide focused training for the natural resources staff member(s) responsible for 
exotic plant species control. Ongoing.  

 
• Reduce or eradicate exotic vegetation from riparian areas and temporarily disturbed 

sites on Camp Pendleton in accordance with the Riparian Ecosystem Conservation 
Plan and the Riparian BO. Ongoing. [Also applies to Section 4.3.4.] [Compliance 
requirement of Riparian BO (T&C, p. 33; Appx 5, p. 3)] 

 
• Continue exotic plant site identification, monitoring, and control efforts in upland 

habitats to ensure a low reintroduction rate. Ongoing. [Also applies to Section 4.2.2, 
third objective.] 

 
• Map the spread of exotic plants and successful removal by control programs, 

including regional data when possible. Ongoing. [Also applies to Sections 4.2.2, third 
objective; 4.2.3; 4.8.] [Compliance requirement of Riparian BO (T&C, p. 35; Appx 4- 
tracking community distribution/value, habitat status)] 

 
• Conduct control measures on exotic, invasive species that have a potential direct or 

indirect adverse impact on federally listed species or their habitat. Ongoing. [Also 
applies to Sections 4.5.4; 4.6.2.] [Compliance requirement of Riparian BO (Appx 1, 
p. 79)] 

 
• Aggressively control artichoke thistle in all known locations of reinfestation on Base. 

Ongoing.  
 

• Where feasible and practical, use native seed stock in restoration and enhancement 
measures. Ongoing. [Also applies to Sections 4.5.4; 4.7.2, second objective.]  
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• Where possible use native seed stock if conducting post-fire reseeding. Ongoing. 
[Also applies to Sections 4.7.2, second objective; 4.11.3.] 

 
• Discourage the use of invasive exotic plants for landscaping, such as those listed by 

the Exotic Pest Plant Council and the California Native Plant Society. Ongoing. [Also 
applies to Section 4.8.] 

 
• Annually, review the Base’s Exterior Architecture Plan to help ensure that the use of 

native plant species is maximized in landscaping practices. Ongoing.  
 

• Participate in regional forums and planning initiatives for the removal of invasive, 
exotic species. Ongoing. [Also applies to Sections 4.1.2, second objective; 4.6.2.] 

 
• Educate Base community members and visitors concerning the potential adverse 

impacts of exotic invasive species, especially where such promotion may help prevent 
the introduction and spread of these species. Ongoing. [Also applies to Section 4.6.2.] 

 
• Exercise vigilance for the potential introduction of a new invasive, exotic species and, 

should such an introduction occur, pursue timely and aggressive control measures to 
prevent establishment on Base. Ongoing. [Also applies to Section 4.6.2.] 

 
• Establish test plots to understand best management practices for natural resource 

recovery after wildland fire impacts. Ongoing. [Also applies to Sections 4.5.3; 4.7.2, 
first objective; 4.11.3.] 

 
• Develop an Exotic/Invasive Species Management Plan for MCAS. 2002. [Also 

applies to Section 4.6.2.] 
 

• Beginning in 2003, initiate control efforts for fennel per the Listed Upland Species 
Management Program and its BO. 2003.  

 
• Develop a research plan for the management and monitoring of exotic plant species. 

2003.  
 
• Develop a Base Exotic/Invasive Species Management Plan for the Base that is 

consistent with the National Invasive Species Management Plan (Executive Order 
13112). 2003. [Also applies to Section 4.6.2.] 

 
 
Other Planned Action: 
 

• Evaluate alternative tamarisk control methods than those described in the Riparian 
Ecosystem Conservation Plan and the Riparian and Estuarine/Beach Biological 
Assessment. * 
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4.6.2 Exotic Animals 
 
As with exotic plants, exotic animals may also pose a threat to native species and 
communities on Base for similar reasons (e.g., competitively excluding native species, 
altering the habitat in a manner which favors other exotics, predation, nest parasitism, etc.). 
Currently, the Base is conducting control efforts on several nonnative invasive animals, 
including the beaver (Castor canadensis), brown-headed cowbird (Molothrus ater), bullfrog 
(Rana catesbiana), red swamp crayfish (Procambarus clarkii), and several exotic fish 
species (e.g., mosquitofish [Gambusia affinis], carp [Cyprinus carpio], black bullhead 
[Ameiurus melas], and green sunfish [Lepomis cyanellus]). Several potential exotic wildlife 
species may be candidates for control efforts in the future, including: feral pigs, fire ants, 
Argentine ants, Africanized honeybees, and feral dogs and cats.  
 
 
OBJECTIVE: Endeavor to control the spread, and prevent the introduction of, exotic 
invasive animal species on Base in order to minimize adverse economic, ecological, and 
human health impacts. 
 
 
Priority Planned Actions: 
 

• Annually conduct and track (inventory) animal damage control, predator 
management, and cowbird control activities on Base. Ongoing. [Also applies to 
Sections 4.2.2, third objective; 4.4.2, first objective; 4.4.3, first objective.] 
[Compliance requirement of Riparian BO (Appx 4, p. 2)] 

 
• Provide focused training for the natural resources staff member(s) responsible for 

exotic animal species control. Ongoing.  
 

• Conduct control measures on exotic, invasive species that have a potential direct or 
indirect adverse impact on federally listed species or their habitat. Ongoing. [Also 
applies to Sections 4.5.4; 4.6.1.] [Compliance requirement of Riparian BO (Appx 1, 
p. 79)] 

 
• Continue to implement the plan for the control of exotic fish populations in selected 

areas of the Base to enhance populations of endangered fish and amphibian species. 
Ongoing. 

 
• Per the Riparian Ecosystem Conservation Plan and its Biological Opinion, conduct 

brown-headed cowbird trapping to reduce nest parasitism from this exotic species and 
to help increase the reproductive success of native bird species. Ongoing. [Also 
applies to Section 4.4.2, second objective.]  

 
• Educate Base community members and visitors concerning the potential adverse 

impacts of exotic invasive species, to help prevent the introduction and spread of 
these species. Ongoing. [Also applies to Section 4.6.1.] 
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• Exercise vigilance for the potential introduction of a new invasive, exotic species and, 
should such an introduction occur, pursue timely and aggressive control measures to 
prevent establishment on Base. Ongoing. [Also applies to Section 4.6.1.] 

 
• Participate in regional forums and planning initiatives for the removal of invasive, 

exotic species. Ongoing. [Also applies to Sections 4.1.2, second objective; 4.6.1.] 
 

• Develop an Exotic/Invasive Species Management Plan for MCAS. 2002. [Also 
applies to Section 4.6.1.] 

 
• Develop a Base Exotic/Invasive Species Management Plan for the Base that is 

consistent with the National Invasive Species Management Plan (Executive Order 
13112). 2003. [Also applies to Section 4.6.1.] 

 
• Undertake measures to assess threats to the survival and recovery of the tidewater 

goby and arroyo toad on Base, including the severity of threats posed by green 
sunfish, bullfrog, steelhead trout and other likely predators/competitors and hydro 
modification. 2005.  [Also applies to Sections 4.5.3; 4.5.4.] [Compliance requirement 
of Riparian BO (T&C, p. 35)] 

 
• Undertake measures to assess threats to the survival and recovery of the pacific 

pocket mouse on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.5.4.] 

 
• Undertake measures to assess threats to the survival and recovery of the Stephens’ 

kangaroo rat on Base, including the severity of threats posed by likely 
predators/competitors. 2006. [Also applies to Sections 4.5.3; 4.5.4.] 

 
 
Other Planned Actions: 

 
• Establish Camp Pendleton’s carrying capacity for bison and develop a bison 

management plan. *** 
 

• Assess the feasibility of halting the introduction of mosquito fish into waters on Base 
for the control of mosquitoes. ** 

 
 
4.7 WATERSHED MANAGEMENT 
 
The natural pattern of water flow has been significantly altered on Camp Pendleton over the 
last century. In some cases, altered flows have led to increased soil erosion. The impacts that 
this alteration may have on riparian cover and diversity, nonpoint source pollution, and water 
supply have yet to be described. Additionally, the flows entering the Base have been altered 
significantly by human development in the Santa Margarita and San Mateo watersheds. Since 
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the Base sits at the bottom of several watersheds, it has an interest in every activity upstream 
that affects flow and water quality.  
 
Watershed protection activities on Camp Pendleton primarily involve water quality 
protection and erosion control. These are achieved through nonpoint source pollution control 
(including storm water, wastewater, nonpoint source pollution, etc.), fire management, 
vegetation management, and land use management. Erosion and water quality management 
on Camp Pendleton is in accordance with the best management practices (BMPs) approved 
by the State of California under the Nonpoint Source Pollution Control Plan and the Phase II 
Municipal Storm Water Permit. 
 
Camp Pendleton seeks to implement the “Clean Water Action Plan: Restoring and Protecting 
America’s Waters” and the Unified Federal Policy for a Watershed Approach to Federal 
Land and Resource Management (65 Federal Register 62565-62572, October 18, 2000). 
Furthermore, as required by Executive Order 11988, May 24, 1977 and 2000 (Unified Policy 
on Watershed Management Initiatives) the Marine Corps, when feasible, avoids direct or 
indirect development of floodplains and restores and preserves the natural and beneficial 
values served by floodplains. Marine Corps installations are required to evaluate the potential 
effects of actions in floodplains in order to provide an early opportunity for public review of 
proposals in floodplains according to NEPA procedures. Camp Pendleton also complies with 
the Watershed Management Approach chapter of the San Diego Regional Water Quality 
Control Board’s Basin Plan. 
 
Many watershed issues cannot be addressed by the Base alone, but require Camp Pendleton 
to participate in cooperative planning and management efforts. These issues include water 
supply, water quality, wastewater management, aquatic habitat protection, flood protection, 
and floodplain management. To address these issues effectively requires the Base to 
coordinate with surrounding jurisdictions during infrastructure and land use development 
planning and approval processes. Camp Pendleton takes a leadership role within the Santa 
Margarita River watershed in promoting the watershed approach, and intends to take a 
similar approach in the San Mateo Creek watershed as urbanization increases. 
 
In 1992-94, Camp Pendleton and Riverside County participated in an effort to improve 
cooperative land use and water resources planning within the Santa Margarita River 
watershed. The two Riverside County supervisors whose districts are in the watershed 
formed a committee with one San Diego County supervisor and representatives of the Cities 
of Murrieta and Temecula and Camp Pendleton. Technical sub-committees, addressing water 
supply, water quality, habitat, recreation, flood protection, and land use were formed to 
advise the committee. The initiative was supported by grants from U.S. Environmental 
Protection Agency and the California Coastal Conservancy. Its intent was to improve the 
quality of information provided to land use decision makers about the effects of their 
decisions at the watershed scale. In the aftermath of devastating flooding in the Santa 
Margarita River watershed in 1993, the initiative became highly politicized and ultimately 
bogged down and the group stopped meeting. 
 
Camp Pendleton is currently seeking to establish an alternative forum or mechanism to 
accomplish the original goals of this initiative, and has facilitated regional discussion groups 
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on water supply and water quality. Camp Pendleton is participating as a member of the 
Murrieta Creek Advisory Committee with regard to a major flood control and environmental 
restoration project being developed by the Army Corps of Engineers in the upper watershed. 
Most recently, Camp Pendleton became a partner with San Diego County, the U.S. Bureau of 
Reclamation, San Diego State University, and other stakeholders in a proposal seeking a state 
grant for watershed plan development, which the Base hopes to integrate with Riverside 
County’s other comprehensive planning efforts.  
 
 
GOAL: Incorporate best management practices into watershed and habitat protection 
programs to conserve and enhance native fauna and flora and the functional value of natural 
systems.  
 
GOAL: Conserve and manage natural resources in accordance with environmental laws and 
their implementing regulations. 
 
GOAL: Manage vegetative cover, erosion, and fire so areas remain usable and available for 
amphibious, land, and air based training.  
 
GOAL: Provide fully compliant and reliable water supply and wastewater treatment, good 
stewardship of all water resources, and leadership in watershed management. 
 
 
4.7.1 Water Resources Management  
 
Water is a scarce and limiting resource in southern California. While the majority of water 
districts in southern California are forced to import water from hundreds of miles away from 
the Sacramento Delta and the Colorado River, Camp Pendleton has managed its water supply 
to provide for all of its water demands through local groundwater sources within four main 
basins on Base. Protection of this critical resource is essential to the continued ability of the 
Base to accomplish its mission.  
 
Water resources issues include water rights, water supply, water quality, wastewater, 
stormwater, flood prevention, and watershed management. The Base works actively to 
protect its water resources from quality, quantity, and legal threats. Camp Pendleton protects 
the adequacy of its water supply by implementing conservation programs and by defending 
its adjudicated water rights through technical, administrative, and legal mechanisms. The 
Base protects the quality of the water through pollution prevention programs, wellhead 
protection and treatment, and active involvement in watershed based pollution control 
programs. Marine Corps Base, Camp Pendleton is committed to providing high quality water 
to Base consumers. The facilities, environmental, and legal staffs on Base, share Camp 
Pendleton responsibilities for water quality management with the goal to ensure that current 
and future demands are met in accordance with mission and quality of life requirements. 
 
The Base Water Steering Committee (BWSC), which is composed of designated staff from 
the AC/S Facilities, AC/S Environmental Security, AC/S MCCS, MCAS, and Western Area 
Counsel Office, meets regularly to effect coordination and strategic planning of Base water 
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resources. Water related issues this group meets to discuss range from flood protection 
requirements and upgrades/repairs to existing water and wastewater facilities. This group 
also has been instrumental in the development of future infrastructure upgrades and broad 
scope objectives to ensure competency and compliant program management.  
 
The Base Water Steering Committee is responsible for the implementation of the Strategic 
Water Plan (SWP). This Plan states the Base’s strategic vision for water resources and 
identifies and proposes strategies to achieve that vision (a majority of the objectives and 
planned actions within this section were derived from the SWP). The committee members are 
responsible to the BWSC for adherence to, and implementation of, the SWP by the 
organizations that they represent on the committee. The BWSC does not have direct authority 
over the staff sections, offices and departments represented on the BWSC, but the BWSC 
tracks implementation of the SWP at regular quarterly meetings.  
 
 
OBJECTIVE: Maintain water supply independence by (1) maximizing development of local 
water sources, (2) preserving/developing alternative water sources, (3) optimizing 
wastewater recycling, and (4) meeting all mandated water conservation goals. 
 
 
Priority Planned Actions: 
 

• Evaluate the feasibility of participating in cooperative watershed restoration 
programs, including cooperating with local governmental and nongovernmental 
stakeholders. Ongoing. [Also applies to Sections 4.1.2, second objective; 4.3.1, first 
objective; 4.5.4.]  

 
• Settle litigation with Rancho California Water District to guarantee adequate quantity, 

quality, and variability of stream flow in Santa Margarita River. 2002.  
 

• Settle litigation with Fallbrook Public Utility District to optimize development of the 
Base’s groundwater basins and supersede 1968 Memorandum of Agreement. 2002.  

 
• Develop an agreement within the Santa Margarita Watershed to account for water 

conservation regionally. 2002.  
 
• Develop plans to optimize development of the San Mateo Basin. Submit specific 

projects through normal Base staffing procedures and the Base NEPA process for 
decision and approval. 2003.  

 
• Develop Permit 15000 and seek license. 2007.  

 
• Develop plans to establish operational link between North and South water systems. 

Submit specific projects through normal Base staffing procedures and the Base NEPA 
process for decision and approval. 2008.  
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Other Planned Actions: 
 

• Develop plans to establish operational connections of the North and South water 
systems to off-Base water with capacity to meet 100% of emergency requirements. 
Submit specific projects through normal Base staffing procedures and the Base NEPA 
process for decision and approval. *** 

 
• Execute renegotiated Four Party Agreement to maximize the benefits of live stream 

discharge of treated sewage effluent. *** 
 

• Beneficially reuse 70% of dry weather treated sewage effluent in the South water 
system. Submit specific projects through normal Base staffing procedures and the 
Base NEPA process for decision and approval. ** 

 
• Beneficially reuse 70% of dry weather treated sewage effluent in the North water 

system. Submit specific projects through normal Base staffing procedures and the 
Base NEPA process for decision and approval. * 

 
 
OBJECTIVE: Provide leadership in watershed management. 
 
 
Priority Planned Actions: 
 

• Lead the Santa Margarita River Watershed Water Quality Monitoring Group to 
develop and propose a coordinated watershed-wide water quality monitoring plan. 
2002.  

 
• In partnership with The Nature Conservancy and San Diego State University, develop 

and implement a long-term monitoring program to measure and correlate flow, 
sediment transport, water chemistry, and habitat in the lower Santa Margarita River 
watershed. 2002.  

 
 
OBJECTIVE: Manage stormwater to optimize resources and comply fully with laws and 
regulations. 
 
 
Priority Planned Actions: 
 

• Prepare draft Phase II Municipal Stormwater Permit Application and compliance 
plan. 2003.  
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Other Planned Action: 
 

• Participate in the Santa Margarita River watershed stormwater permit-holder 
committee. *** 

 
 
OBJECTIVE: Ensure protection of Base assets. 
 
 
Priority Planned Actions: 
 

• Develop plans to ensure 100-year flood protection of all new facilities. Submit 
specific projects through normal Base staffing procedures and the Base NEPA 
process for decision and approval. Ongoing.  

 
• Complete Phase III Early Warning System improvements. 2003. 
 
• Execute agreements to use cooperative management of upstream hydrology to ensure 

200-year flood protection of MCAS Camp Pendleton, and the Ranch House. 2004.  
 
 
OBJECTIVE: Ensure that all Base planning programs consider effects on, and limitations of, 
water resources and infrastructure. 
 
 
Priority Planned Actions: 
 

• Make water resources and water infrastructure decisions based on planning that 
considers all aspects of water resources issues, including current and projected 
operational and regulatory requirements. Ongoing.  

 
• Improve the data collected, used for, and provided by water resources planning. 

Ongoing.  
 
 
OBJECTIVE: Ensure the adequate supply and reliable delivery of safe water to support 
consumptive and environmental requirements of the Base. Use best management practices to 
minimize nonpoint sources of water pollution. (U.S. DoD 1996) 
 
 
Priority Planned Actions:  
 

• Continue to monitor tide levels and water quality in the Santa Margarita River; 
evaluate potential changes to the estuarine ecosystem as a result of ongoing actions 
and projects and document the periods when the other coastal lagoons are subject to 
tidal influence. Ongoing. [Also applies to Sections 4.2.3; 4.3.3.] [Compliance 
requirement of Riparian BO (T&C, Appx 4, p. 2)] 
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• Continue groundwater monitoring in all drainages where groundwater is extracted to 
determine and manage the potential effect on listed species habitat. Ongoing. [Also 
applies to Section 4.2.3.] [Compliance requirement of Riparian BO (T&C, Appx 4, 
p.1)] 

• Monitor stream water quality, flood regimes, and storm event frequency. Ongoing. 
[Also applies to Section 4.2.3.] [Compliance requirement of Riparian BO (T&C, 
Appx 4, p.1)] 

• Monitor the effects of sedimentation in Santa Margarita River Estuary and coastal 
lagoons that are subject to upstream disturbance from programmatic, construction 
activities, and off Base activities. Ongoing. [Also applies to Sections 4.3.3; 4.7.2, first 
objective.] [Compliance requirement of Riparian BO (Appx 4, p.2)] 
 

 
4.7.2 General Vegetation Management and Soil Conservation  
 
Watershed, floodplain, fuel break/fire management, prescribed burning, grounds 
maintenance, landscaping, and erosion control can all be viewed as components of vegetation 
management and soil conservation. Meeting the objectives of each of these components 
requires an integrated approach to vegetation management as well as the other natural 
resources components identified in this chapter. Legislation and regulations relevant to 
vegetation management and soil conservation are summarized in Appendix B.  
 

In 1990, in response to anecdotal reports of erosion problems (provided by Marines, Fire 
Department personnel, FMD, AC/S ES staff, contractors, researchers, etc.), Camp Pendleton 
began a systematic review of training lands to identify locations on Base experiencing 
erosion. Since then, the Base has expended substantial time, effort, and funds in an attempt to 
adequately identify, monitor, and address erosion problems basewide. As part of its 
commitment to managing natural resources and as partial compensation for temporary 
impacts incurred from training and other activities across the Base, Camp Pendleton plans to 
implement a formal erosion control program. 
 
Erosion of the sea cliffs, bluffs, and canyon heads along Camp Pendleton’s shoreline is 
catastrophic, episodic, site specific, and directly related to prevailing meteorological 
conditions and, in recent years, to anthropogenic alterations of natural drainage patterns 
(Khun 1999). To address the problem of erosion on Camp Pendleton along the San Onofre 
State Beach, Kuhn (1999) documented the landslide movement between old Highway 101 
and the shoreline since 1980 and the storm water runoff effects as a result of natural and 
anthropogenic diversions such as roads; railroad installations; agricultural, military, and 
camping operations; fires; seismic activity; and high rainfall. This study provided valuable 
insight into the history of the erosion problem, the cumulative effects, and the severity of the 
problem on a site specific basis within the study area. Recommendations for future 
management actions were also provided. 
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An erosion site database was developed in 1997 to prioritize limited resources and focus on 
areas where erosion repair was feasible. This field inventory identified approximately 130 
locations where potential erosion problems exist. Several of the projects have already been 
started (Table 4-3). At present, erosion control activities are focused on specific sites. An 
Erosion Management Plan is being developed as the first phase of programmatic erosion 
control measures.  
 
 
TABLE 4-3. Recent (since 1997) erosion control projects conducted or proposed 
on Base.  

Date Project Location Contractor Status 

 
1999 

Training lands 
reclamation 

To be 
determined 

 
Claude Boehm 

 
Ongoing 

 
1999 

 
DZ tank park 

 
DZ tank park 

Resource Conserv- 
ation District (RCD) 

 
Completed 1999 

 
1998 

 
Erosion control plan 

 
Basewide 

 
Tierra Data 

Draft submitted 
11/1999 

1998 Coastal canyons Coastal canyons RCD Ongoing 

1998 DZ tank park DZ tank park  RCD Ongoing 

 
1998 

 
Bluff erosion study 

North of White 
Beach 

 
Gerry Kuhn 

 
Completed 1999 

1997 DZ tank park DZ tank park RCD Ongoing 

 
 
 
Implementation of the Erosion Management Plan is expected to directly benefit natural 
resources through: (1) the reduction of soil erosion and subsequent sedimentation at adjacent 
habitats, streams, and drainages; (2) enhanced vegetative recovery on site; (3) potential 
expansion of habitats for natives species; and (4) exotic pest plant reduction and control.  
 
 
OBJECTIVE: Protect and restore soil productivity, watershed functioning, water quality, and 
wildlife habitat through effective implementation of best management practices to prevent 
and/or control soil erosion.  
 
 
Priority Planned Actions: 
 

• Provide focused training for the natural resources staff member(s) responsible for soil 
conservation and erosion control. Ongoing.  
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• Establish test plots to understand best management practices for natural resource 
recovery after wildland fire impacts. Ongoing. [Also applies to Sections 4.5.3; 4.6.1; 
4.11.3.] 

 
• In the preliminary engineering design and construction of facilities involving ground 

disturbance, incorporate soil and water conservation and native vegetation 
landscaping, as appropriate, per the White House Memorandum for the Heads of 
Executive Departments and Agencies (26 April 1994) and Executive Order 13112 (3 
February 1999). Ongoing. [Also applies to Section 4.8.] [Compliance requirement of 
Riparian BO (Appx 1, pp. 70, 87; Appx 5, p. 3)] 

 
• Monitor the effects of sedimentation in Santa Margarita River Estuary and coastal 

lagoons that are subject to upstream disturbance from programmatic, construction 
activities, and off Base activities. Ongoing. [Also applies to Sections 4.3.3; 4.7.1, 
sixth objective.] [Compliance requirement of Riparian BO (Appx 4, p.2)] 

 
• When row crop outgrants come up for renewal, review Soil and Water Conservation 

plans for compliance with all applicable natural resource requirements. Ongoing. 
[Also applies to Section 4.10.2.]  

 
• Review damage caused by unauthorized off road travel and incorporate into planned 

restoration efforts and routine maintenance. Ongoing. [Also applies to Section 5.4.] 
 
• Establish a Natural Resource Damage Repair program by 2003. Implement repair 

actions as needed in a timely manner. 2003.  
 

• Complete development of research based specifications and standards for 
reseeding/revegetation of disturbed sites. 2002.  

 
• In collaboration with Camp Pendleton land users, federal, state, tribal, local 

governments, nongovernmental organizations, private organizations, and the public 
develop a shared vision of what constitutes desirable future watershed conditions for 
the Santa Margarita River and the San Mateo Creek. 2003. [Also applies to Section 
4.1.1, first objective; 4.1.2, first objective.] 

 
 
Other Planned Actions: 
 

• Restore and enhance coastal dunes. [Also applies to Sections 4.3.3; 4.7.2, second 
objective.] *** 

 
• Reduce encroaching bluff erosion. Submit specific projects through normal Base 

staffing procedures and the Base NEPA process for decision and approval. [Also 
applies to Sections 4.3.3; 4.7.2, second objective.] ** 
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• Monitor the effects of off road vehicle use and provide for the rehabilitation of 
training lands that have excessive degradation. [Also applies to Section 4.2.3.] ** 

 
 
OBJECTIVE: Implement an Erosion Control Management Plan. 
 
 
Priority Planned Actions: 

 
• Annually evaluate the prioritization of erosion control sites and apply best 

management practices to control measures for areas of severe gullying to decrease 
hazardous training conditions. Ongoing.  

 
• Apply best management practices to erosion control measures for firebreaks and 

roads basewide. Ongoing.  
 

• Where feasible and practical, use native seed stock in restoration and enhancement 
measures. Ongoing. [Also applies to Sections 4.5.4; 4.6.1.] 

 
• Where possible use native seed stock if conducting post-fire reseeding. Ongoing. 

[Also applies to Sections 4.6.1; 4.11.3.] 
 

• Complete the Erosion Control Management Plan. 2003.  
 
 
Other Planned Actions: 
 

• Restore and enhance coastal dunes. [Also applies to Sections 4.3.3; 4.7.2, first 
objective.] *** 

 
• Reduce encroaching bluff erosion. Submit specific projects through normal Base 

staffing procedures and the Base NEPA process for decision and approval. [Also 
applies to Sections 4.3.3; 4.7.2, first objective.] ** 

 
 
4.8 GROUNDS MAINTENANCE AND LANDSCAPING  
 
Grounds maintenance and landscaping includes considerations for weed control and urban 
forestry. It is Marine Corps policy that environmentally and economically beneficial 
landscaping practices be used. These practices are outlined in a Memorandum for Heads of 
Executive Departments and Agencies issued by the President (Presidential Memorandum) 
dated 26 April 1994. The Presidential Memorandum directs federal agencies to use 
landscaping techniques that enhance the local environment and minimize the adverse effects 
that landscaping can have on the environment. The Presidential Memorandum stresses use of 
regionally native plants and practices that conserve water and prevent pollution. Integrated 
measures include reducing use of fertilizers, pesticides, and water use for both economic and 
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environmental benefits. With regard to the control of noxious weeds, Marine Corps 
installations will cooperate with state programs for controlling noxious plants. Camp 
Pendleton allows access for that control, consistent with installation safety and security 
considerations and when similar control measures have been followed on privately owned 
lands. Grounds maintenance activities are integrated with fire management with respect to 
clearing around buildings. 
 
Many locations at Camp Pendleton have species protected by the Endangered Species Act, 
including areas in the immediate vicinity of developed and landscaped areas. To help ensure 
compatibility with federally listed species and natural resource management in general, the 
Base Exterior and Architecture Plan contains a list of approved plants that may be used for 
landscaping on Base. Changes to this list are reviewed by the Resource Management 
Division to ensure consistency with the Base’s exotic species control program.  
 
Prior to clearing natural vegetation, AC/S ES (Environmental Officer for the Air Station) is 
consulted with for natural resources impacts. During the breeding season site surveys are 
required to locate active bird nests that are removed only after obtaining required permits 
and/or “take” authorization from the USFWS. Pesticide application must be coordinated with 
the Base pesticide coordinator and should be part of an integrated pest management 
approach. Mowing around runways and parking aprons is done with consideration that 
federally listed and sensitive species are in the immediate vicinity of the runways.  
 
 
GOAL: Develop and implement a Native Landscaping Plan 
 
GOAL: Ensure that grounds maintenance and landscaping operations are integrated and 
consistent with natural resource goals and objectives.  
 
 
OBJECTIVE: Provide a plan for management and expansion of community landscapes on 
Base. Conserve water, protect water quality, reduce runoff and erosion, and decrease plant 
nutrient loss by reducing the demand for water in landscaping. Promote use of native species 
in landscaping practices. 
 
 
Priority Planned Actions: 
 

• Map the spread of exotic plants and successful removal by control programs, 
including regional data when possible. Ongoing. [Also applies to Sections 4.2.2, third 
objective; 4.2.3; 4.6.1.] [Compliance requirement of Riparian BO (T&C, p. 35; Appx 
4- tracking community distribution/value, habitat status)] 

 
• Discourage the use of invasive exotic plants for landscaping, such as those listed by 

the Exotic Pest Plant Council and the California Native Plant Society. Ongoing. [Also 
applies to Section 4.6.1.] 
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• Review annually and recommend changes to the Base landscaping plans for 
compliance with the White House Memorandum for the Heads of Executive 
Departments and Agencies (26 April 1994) and Executive Order 13112 (3 February 
1999). Ongoing.  

 
• In the preliminary engineering design and construction of facilities involving ground 

disturbance, incorporate soil and water conservation and native vegetation 
landscaping, as appropriate, per the White House Memorandum for the Heads of 
Executive Departments and Agencies (26 April 1994) and Executive Order 13112 (3 
February 1999). Ongoing. [Also applies to Section 4.7.2, first objective.] 
[Compliance requirement of Riparian BO (Appx 1, pp. 70, 87; Appx 5, p. 3)] 

 
• Use the exotic plant control program to control spread of exotic landscaping plants 

into natural areas. Ongoing.  
 

• Review and revise the flightline mowing program Standard Operating Procedures to 
maintain consistency with BASH program. 2003. 

 
 
4.9 COMMERCIAL FORESTRY – N/A at Camp Pendleton  
 
 
4.10 GRAZING AND AGRICULTURAL OUTLEASES 
 
AC/S Environmental Security is responsible for overseeing agricultural, grazing, and seed 
collecting outleases. These programs are consistent with the multiple use concept adopted by 
the Marine Corps for its lands. The leases benefit the Marine Corps by providing sound and 
appropriate land uses, along with income to the Base. The agricultural outlease program has 
operated successfully for many years. The success is due partly to deep soils, the mild coastal 
climate, and access to water. Proximity to urban markets also provides for the economic 
success of these enterprises.  
 
Each agricultural outlease contains a Soil and Water Conservation Plan specifying practices 
and projects to be performed by the lessee as part of the contract. It includes specific soil and 
water conservation practices required to protect and improve the productivity and fertility of 
the land, a schedule for application of the required practices, and provisions for restoration of 
the land upon termination of the lease. In addition, each plan includes agricultural and pest 
management practices that are consistent with state and federal regulatory requirements and 
the overall goal of the installation. Conservation measures currently include various erosion 
control projects, irrigation system upgrades, pest management requirements, fire prevention, 
debris removal, road damage prevention and access policies. Leased parcels are routinely 
monitored for compliance with the lease documents and erosion specifications. 
 
 
GOAL: Evaluate the compatibility and fair-market value of the agricultural and grazing 
leases, in conjunction with the military mission and natural resource management. 
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4.10.1 Livestock Grazing 
 
The Base leases out approximately 24,000 acres for sheep grazing. The acreage available for 
grazing is located in active training areas and is used only when grazing will not interfere 
with military training. The established animal carrying capacity is set at approximately 
44,000 sheep-unit months (a sheep-unit month is the amount of forage a single ewe-lamb pair 
will consume in a month). Grazing is permitted mainly on annual grasslands south of the 
Santa Margarita River and on perennial grasslands north of the river (Figure 2-9). Grazing is 
also used for vegetation control within the fenced compound at the Las Pulgas Ammunition 
Supply Point to maintain vegetation within height limits specified in fire hazard regulations. 
Sheep have also been used to abate fire hazards on specific ranges).  
 
Associated with the equestrian program on Base are two pastures for horse grazing. The 
larger pasture is approximately 1,309 acres and covers much of the Lima training area. The 
small pasture, 123 acres, is adjacent to the stables. These pastures are available for leased 
grazing. The number of horses and frequency of usage varies from year to year. As the horse 
grazing is associated with recreational activities, MCCS provides the lead for the 
management and use of these areas.  
 
 
OBJECTIVE: Ensure the long term viability, compatibility, and fair-market value of the 
grazing leases, consistent with the needs of the military mission and natural resource 
protection. 
 
 
Priority Planned Actions: 
 

• Evaluate grazing levels (from both sheep grazing leases and horse pasture usage) to 
ensure resource sustainability and minimal adverse impacts to training, Base 
operations, and federally listed threatened and endangered species. Ongoing.  

 
• Monitor the number and class of animal permitted to graze under lease agreements on 

Base. Ongoing.  
 

• Ensure all present and future Base Orders address the activities of outgrantees, 
including row crop and grazing leases, as appropriate. Ongoing. [Also applies to 
Section 4.10.2.] 

 
• Evaluate horse grazing and prepare a plan to ensure the sustainability of the resources 

and the avoidance and minimization of adverse impacts to federally listed species. 
2003. [Also applies to Section 5.3.3.] 

 
• Develop a Grazing Management Plan. 2003.  
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• Develop a Standard Operating Procedure addressing specific environmental 
compliance actions required by all outgrantees, including row crops, issued aboard 
Camp Pendleton. 2005. [Also applies to Sections 4.10.2; 4.10.3.] 

 
 
4.10.2 Row Crop Production 
 
Approximately 1,400 acres of land on Base are leased out for farming. Agricultural leases are 
typically for 5 year. In accordance with the Soil and Water Resources Conservation Act of 
1977, each agricultural outlease must have a Soil and Water Conservation Plan specifying 
practices and projects to be performed by the lessee as part of the contract. Conservation 
measures currently include erosion control projects, irrigation system upgrades, pest 
management requirements, fire prevention, debris removal, road damage prevention, and 
access policies. Each lease also specifies soil and water conservation practices required to 
protect and improve land productivity and fertility, a schedule for application of the required 
practices, and provisions for restoration of the land upon termination of the lease. 
Additionally, each plan includes agricultural and pest management practices that are 
consistent with state and federal regulatory requirements and the overall goals of the Base. 
 
Funds from agricultural leases can only be used for administrative support of agricultural 
leases and financing multiple land use management programs. These funds are specifically 
restricted from being utilized for mitigation funding and funding of non-land management 
staff at Camp Pendleton. These funds are traditionally used for erosion control efforts, the 
long term trend monitoring program, rare plant surveys, natural resource staff positions, etc. 
 
 
OBJECTIVE: Ensure the long term viability, compatibility, and fair-market value of the row 
crop leases, consistent with needs of the military mission and natural resource protection. 
 
 
Priority Planned Actions: 
 

• When row crop outgrants come up for renewal, review Soil and Water Conservation 
plans for compliance with all applicable natural resource requirements. Ongoing. 
[Also applies to Section 4.7.2, first objective.] 

 
• Provide periodic inspection of all outgrants, including row crops, and implement an 

effective action plan to address any violations. Ongoing.  
 

• Ensure all present and future Base Orders will address the activities of outgrantees, 
including row crop and grazing leases, as appropriate. Ongoing. [Also applies to 
Section 4.10.1.] 

 
• Evaluate row crop activities on Base to ensure they are properly integrated with 

natural resource management efforts. 2002.  
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• Expand the Base’s Environmental Compliance Evaluation process to include all real 
estate tenants aboard Camp Pendleton. 2003.  

 
• Develop a Standard Operating Procedure addressing specific environmental 

compliance actions required by all outgrantees, including row crops, issued aboard 
Camp Pendleton. 2005. [Also applies to Sections 4.10.1; 4.10.3.] 

 
 
4.10.3 Native Seed Collection 
 
An undetermined amount of land is available for native seed harvesting. Private contractors 
have commercially harvested seeds from native plants on Camp Pendleton since 1988. 
Native seeds have commercial value as stock for native vegetation restoration programs and 
for ornamental landscaping. In addition to gaining revenue from the commercial sale of the 
seeds, seeds are reserved for Camp Pendleton to use for restoration purposes. The use of 
seeds from the Base helps ensure a genetic stock that is adapted to the environmental 
conditions of the area and reduces site restoration costs.  
 
Over 200 species are approved for harvest with a species list provided to the contractor. No 
more than 30% of the annual seed crop of any tree, brush, forb, or grass species in any 
individual location is harvested each year. All seed harvesting is done by hand and/or with 
hand carried vacuum type devices. Mechanical harvesting is not allowed. No mechanical 
injury to plants is allowed. The harvesting of threatened, endangered, or proposed 
threatened/endangered species is regulated by the U.S. Fish and Wildlife Service and by Base 
policy.  
 
 
OBJECTIVE: Ensure the long term viability, compatibility, and fair-market value of the seed 
collection leases, in conjunction with the military mission and natural resource protection. 
 
 
Priority Planned Actions: 
 

• Provide appropriate oversight to native seed collection efforts on Base. Ongoing.  
 
• Develop a Standard Operating Procedure addressing specific environmental 

compliance actions required by all outgrantees, including row crops, issued aboard 
Camp Pendleton. 2005. [Also applies to Sections 4.10.1; 4.10.2.] 

 
 
Other Planned Action: 
 

• Conduct study to ensure that current seed collection methodologies do not impact 
natural resources on Base. * 
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4.11 FIRE MANAGEMENT 
 
The overriding goal of fire management on Base is to: “Protect life, property, and natural 
ecosystem functioning and diversity, while maximizing training opportunities and 
minimizing total cost” (MCB Camp Pendleton 1998). The high fire ignition frequency at 
Camp Pendleton (Minnich 1983) likely represents the single greatest influence on natural 
resources on Base (MCB Camp Pendleton 1998). The frequency is influenced by three 
factors: (1) frequent ignition sources from weapons firing, explosions, and pyrotechnic 
devices; (2) biological and climatic conditions conducive to fire in the late summer and fall; 
and (3) large areas of open space with abundant extremely dry vegetation.  
 
To address fire management issues, Base Order P11320.13D (Fire Protection Regulations 
and Instructions) was implemented in 1992. Subsequently a Fire Management Plan (FMP) 
was developed. An update of the FMP (entitled Wildland Fire Management Plan Update, 
MCB Camp Pendleton 1998), developed jointly with the USFWS, was recently completed. 
The FMP is based on the development, implementation, and oversight of a proactive strategy 
focused on valuation and prioritization of Base resources. The 1998 FMP strategy seeks to 
balance military training requirements with protection of natural resources, in combination 
with fiscal considerations.  
 
Wildland fire on Camp Pendleton is a continual challenge to land managers and firefighters, 
especially in the context of many sensitive and federally protected natural resources. As part 
of the adaptive management foundation for the Wildland Fire Management Plan (MCB 
Camp Pendleton 1998), a follow-up program of field studies (Fire Studies program) was 
designed to address data gaps and to validate and support recommended management 
strategies associated with the effects of wildland fire on sensitive natural resources. 
Examples of some of the strategies recommended in the Wildland Fire Management Plan that 
were recently investigated in the Fire Studies program included: (1) controlling patch size 
and maximizing edge habitats; (2) maximizing seed banks of native, fire-following annuals 
by reducing the fire frequency and intensity; (3) buffering riparian drainages from excessive 
fire frequency and nonpoint source pollution; and (4) improving age class structure of shrub 
communities. Research conducted from 1997 to 2000 by Tierra Data Systems (MCB Camp 
Pendleton 2001) has contributed to the Fire Studies program. 
 
Camp Pendleton’s Fire Department is actively engaged in regional planning and partnering to 
the mutual benefit of the Base and local, regional, and national agencies. In addition to 
providing personnel and equipment to assist in emergency wildfires throughout the region, 
Fire Department staff regularly provide professional expertise in fire management planning 
and in personnel training. The following examples highlight some of the ways in which the 
Camp Pendleton Fire Department has contributed to, or is involved in, local, regional, and 
national partnering efforts: 
 

• Federal Wildland Fire Policy Review Working Group and the National Wildfire 
Coordinating Group. Camp Pendleton’s Fire Chief acts as the DoD representative to 
the Federal Wildland Fire Policy Review Working Group and the National Wildfire 
Coordinating Group, which were established to develop and implement fire 
management policy for use on all federal lands. 
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• Wildland Fire Suppression Training Support. Camp Pendleton’s Fire Department 

annually host two weeks of wildland fire suppression training for US Forest Service 
personnel and all other regional cooperating agencies. 

 
• Wildland Fire Suppression Mutual Aid Agreements. Camp Pendleton’s Fire 

Department provides personnel and equipment, as available, as part of mutual aid 
agreements with local, regional and national with members, as part of Interagency 
Incident Management Teams. Camp Pendleton’s Fire Chief was an Incident 
Commander in Los Alamos, New Mexico Fire (Cerro Grande Incident) during May 
and June 2000. 

 
• Camp Pendleton’s Fire Management Plan. Camp Pendleton’s Fire Management Plan 

was developed in cooperation with the USFWS and is being viewed by several DoD 
installations and National Forests as a potential regional model. 

 
• Naval Weapons Station Fire Management Plan. Camp Pendleton’s Fire Department is 

currently assisting Naval Weapons Station, Seal Beach Annex personnel (and their 
contractors) in development of a Fire Management Plan that is complementary to 
Camp Pendleton’s new Fire Management Plan and strategy. 

 
• Santa Ana Mountains Fire Alliance and the San Diego County Fire Safe Council. 

Camp Pendleton’s Fire Department is a member of the Santa Ana Mountains Fire 
Alliance and the San Diego County Fire Safe Council. 

 
• San Diego County Fire Service Working Groups. Camp Pendleton’s Fire Department 

personnel are active around San Diego County in several fire service working groups 
to help ensure the availability of, and ready access to, up-to-date information on fire 
incidents and fire-related land management issues on Base. 

 
• Regional Fuels Management and Fire Resource Allocation Planning. Camp 

Pendleton’s Fire Department is working with the Cleveland National Forest and 
Orange County Fire Authority on fire management issues that integrate both fuels 
management and fire resource allocation planning. 

 
• Fire Department Local Mutual Aid Memorandum of Understanding. Camp 

Pendleton’s Fire Department has established a MOU with all fire agencies in San 
Diego County, the Orange County Fire Authority, the California Department of 
Forestry & Fire Protection, U.S. Forest Service, San Onofre Nuclear Generating 
Station, Cal Trans, and California Highway Patrol for providing mutual aid, when 
requested. 

 
• Fire Management Equipment Field Testing and Evaluation. Camp Pendleton lands 

have been instrumental in the testing and development of the utility and applicability 
of Type-1 Helicopters (large Heli-tankers) as an initial attack resource on wildfires. 
The first Type-1 initial attack Helicopters were stationed and tested for three years at 
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Camp Pendleton. Results of this research has resulted in the placement of initial 
attack type I helicopters throughout southern California. Camp Pendleton’s Fire 
Department, in conjunction with the program sponsor, California’s Department of 
Forestry and Fire Protection, also hosted and coordinated research and development 
of the "Operation Fire Stop II" project. This joint effort was designed and initiated to 
test and evaluate new, 21st century wildfire fighting equipment. 

 
 
GOAL: Implement recommendations from the 1992 plan and incorporate information 
obtained from the Fire Management Plan Risk Assessment conducted by REM & Associates 
(1994).  
 
GOAL: Manage fire consistent with training needs and safety.  
 
 
4.11.1 Pre-Suppression 
 
Conditions that lead to high fire frequencies on Base cannot be eliminated. Therefore, pre-
suppression measures are an essential mission support component of the Fire Management 
Program. Pre-suppression measures include the implementation of the Fire Danger Rating 
System (FDRS), maintenance of fuel/firebreaks and access roads, and application of 
controlled burning.  
 
The Fire Danger Rating System consists of a color-coded notification system that indicates 
the fire danger level and programmatic instructions that identify restrictions on activities with 
fire generating potential (Table 4-4). Fire danger ratings are established daily from a 
combination of weather data, fuel load, Base activity level, and fire fighting resource 
availability. (Ratings may be further adjusted within a given locality for the added protection 
of sensitive natural resources.) Fire hazard conditions are monitored throughout the day by 
the Base’s Fire Department, in cooperation with Range Control, and through intermittent 
range inspections.  
 
An essential component of fire prevention on Base is fuels management. The management of 
fuels can help prevent as well as assist in the control of fires that do start. Pre-suppression 
fuels management involves the maintenance of firebreaks and fuel breaks to limit or slow the 
spread of fire. The Base has established an extensive network fire/fuel breaks, totaling nearly 
1,300 acres over approximately 186 linear miles. 
 
Another important pre-suppression fuels management measure involves the use of controlled 
burns. The Fire Department submits an annual burn plan (which includes all controlled 
burns) for review by the AC/S ES to ensure that these pre-suppression fire management 
actions are consistent with natural resource management goals and the San Diego County Air 
Pollution Control District’s Smoke Management Program. All controlled and training burns 
are coordinated with and permitted by the San Diego County Air Pollution Control District.  
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OBJECTIVE: Minimize the risk of adverse impacts from wildfires and fire management 
practices. 
 
 
Priority Planned Actions:  
 

• Provide natural and cultural resource technical services to the Camp Pendleton Fire 
Department to support their fire management planning efforts. Ongoing. [Also applies 
to Sections 4.11.2; 4.13.] 

 
• Conduct pre-suppression measures (e.g., controlled and prescribed burning) to help 

reduce the fuel load while managing for sensitive natural resources. Ongoing.  
 

• Provide wildland fire management training to natural resources staff responsible for 
supporting wildland fire management on the Base. Ongoing. [Also applies to Sections 
4.11.2; 4.11.3.] 

 
• Annually update fuel load hazard mapping. Ongoing. [Also applies to Section 4.2.1.] 

 
• Schedule and prioritize prescribed burns for resource management and fire 

suppression. Ongoing.  
 

• Identify controlled burn or other brush management areas that will be valuable for 
maintaining or enhancing mosaic and diversity of vegetative age classes and enhance 
wildlife diversity. This will compliment the Camp Pendleton Wildland Fire 
Management Plans and Uplands Ecosystem Conservation Plan. Ongoing. [Also 
applies to Section 4.4.1.] 

 
• Restore, using best management practices, firebreaks and roads that are no longer 

needed. Ongoing. [Also applies to Section 4.11.3.] 
 

• Develop a set of programmatic instructions/guidelines in coordination with the Fire 
Department for use during wildfire suppression activities. 2002. [Also applies to 
Section 4.11.2.] 

 
• Prepare jointly with the Fire Department, Standard Operating Procedures for annual 

maintenance of the Base’s fuel breaks, firebreaks, and access roads. 2002.  
 

• Validate, and revise where necessary, the current fire model. 2002.  
 

• Evaluate present firebreaks needed to support the Wildland Fire Management Plan. 
2002. [Also applies to Section 4.11.3.] 

 
• Develop a fuel loading report that identifies high hazard areas. 2002. 
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• Develop a GIS based vegetation age class distribution map of the Base that shows 
levels of fuel loading. 2002. [Also applies to Section 4.2.1.] 

 
 
 
TABLE 4-4. Fire Danger Rating System. 

Fire Danger Rating Caution to be Exercised Necessary Precautions Hazard 

BLUE 0-30 Use normal caution. Any type of ammunition may be used with care. 
Smoking is permitted. 
 

LOW 

GREEN 31-40 Use normal caution. Fires will 
start very easily. 

Any type of ammunition may be used with care. 
Smoking is permitted. 
  

MODERATE 

YELLOW 41-60 Use extra caution. Fires will 
start very easily. 

Yellow is the beginning of the high danger period. 
Any type of ammunition may be used on ranges 
and within impact areas. Smoking is permitted 
only in cleared areas or on firebreaks. The use of 
pyrotechnics, demolitions, and heat/flame 
producing devices within maneuver areas will be 
limited as much as possible to cleared areas or 
areas previously burned for that purpose.  
  

HIGH 

ORANGE 61-80 Use extreme caution. Fires are 
very hard to control. 

Firing will be permitted at all times on all ranges 
and within impact areas, unless restricted by the 
Impact Area Control Officer. Minimal use of 
pyrotechnics, demolitions, and heat/flame 
producing devices, including blanks, is allowed 
within maneuver areas; however, their use is 
restricted to cleared or previously burned areas 
only. Smoking is permitted only in cleared areas 
and on firebreaks. 
  

VERY HIGH 

RED 81-100 Flash condition. This is the 
highest class of fire danger. 
Fires started are practically 
impossible to extinguish and 
usually continue until danger 
rating conditions improve or 
they burn themselves out. The 
utmost caution must be 
exercised at all times with fire 
producing agents and devices. 

The firing of high explosives, pyrotechnics, 
incendiaries, or other ammunition likely to cause 
fires is prohibited unless specifically authorized by 
the Base Training Facility Officer. Authorized 
firing units will be advised as to the status of the 
range or impact area in question by the Impact 
Area Control Officer should a change in the fire 
danger rating occur. The Fire Chief can 
authorize keeping the lower elevation training 
areas open because of the cooling effect of fog. 
If kept open, the Fire Chief will enhance Initial 
Attack capabilities to the area in the event of a 
wildland fire. Firing units will exercise maximum 
attention to the observance of range fans and other 
pertinent precautions to prevent fires of any nature 
from starting. Smoking will be permitted only 
under strictly supervised conditions and in fire-safe 
areas. The use of any type of training/live 
ordnance, heat or flame producing devices 
(heaters, welders, stoves, or open fires) in 
maneuver areas is strictly prohibited. 

EXTREME a 

a These ranges are closed during extreme rating: Door Gunner 1, Door Gunner 2, 401 Impact Area. These training areas are 
closed during extreme rating: Juliett, Lima, Hotel, Golf, Romeo One, Alfa Three, Bravo One, Bravo Two, Yankee, Charlie, 
Delta, Echo, Foxtrot, India, East of India Firebreak and North of West/East Firebreak. 
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4.11.2 Suppression 
 
Fire suppression occurs throughout the Base as needed, mostly between the months of May 
and November. Fire suppression activities include: fire line construction, firing out, direct 
suppression, and “mop-up” activities. Where possible, fire vehicles use existing roads or 
firebreaks; however, suppression actions may include driving off road, including over burned 
areas. Past fire patterns (Figure 4-1) indicate the location of the majority of the fire 
suppression activity on Base.  
 
In many cases, existing paved and dirt roadways can be used as fire lines to contain a 
wildfire. The location of sensitive habitats or listed species is considered in carrying out all 
forms of fire suppression actions, especially if an area is to be bulldozed or hand cut for a fire 
line. Personnel from the Fire Department contact the AC/S Environmental Security when 
sensitive natural resources (as identified on the Base Environmental Operations Map) may be 
affected by suppression activities. A natural and cultural resource representative from the 
AC/S Environmental Security Resource Management Division responds to such calls and 
provides guidance to the Incident Commander on avoidance and minimization of impacts to 
listed species and occupied habitats. Fires of five acres or larger are mapped.  
 
Fire suppression is conducted on Base using in-house resources with additional cooperative 
support from local and regional firefighting agencies. In-house firefighting resources include 
10 standard wildland firefighting vehicles (5-ton, 6-wheel drive); 10 light attack vehicles 
(High Mobility Multipurpose Vehicle [HMMV] and/or four-wheel-drive pickup trucks 
mounted with water tanks); 2 water tenders (ten-ton, six-wheel drive); and 4 D-8 or 
equivalent military bulldozers. Cooperative resources include air tankers, helicopters, hand 
crews, engines, and bulldozers.  
 
The Base Fire Department has cooperative resource agreements in place with the U.S. Forest 
Service (USFS), California Department of Forestry, and both Orange and San Diego County 
firefighting agencies to effectively support suppression actions on the Base. However, these 
resources are not always available due to their commitment to other regional fire activities 
taking place at the time of request. 
 
In addition, the Base utilizes air support firefighting resources when necessary. While very 
effective, such resources are also very costly. As a result, they are requested only when the 
resource being protected justifies the cost. Primarily, they are requested when there is a high 
risk that the wildfire might burn off the Base.  
 
 
OBJECTIVE: Minimize the risk of adverse impacts from wildfires and fire management 
practices. 
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Priority Planned Actions:  
 

• Have a qualified natural and cultural resource representative respond to all wildfires 
when called by the Fire Department. Provide on-the-ground natural and cultural 
resource expertise to help avoid and minimize adverse impacts from fire suppression 
activities. Ongoing.  

 
• Provide natural and cultural resource technical services to the Camp Pendleton Fire 

Department to support their fire management planning efforts. Ongoing. [Also applies 
to Sections 4.11.1; 4.13.] 

 
• Provide wildland fire management training to natural resources staff responsible for 

supporting wildland fire management on the Base. Ongoing. [Also applies to Sections 
4.11.1; 4.11.3.] 

 
• Develop a set of programmatic instructions/guidelines in coordination with the Fire 

Department for use during wildfire suppression activities. 2002. [Also applies to 
Section 4.11.1.] 

 
 
4.11.3 Post-Suppression 
 
Post-suppression actions include, but are not limited to: erosion control (reseeding, 
mulching), exotics control, and increased programmatic protection of site. Post-suppression 
fire management actions generally occur where a fire has burned occupied habitat or where 
erosion may become a problem. These activities are implemented to reduce or eliminate 
potential long term negative effects of fire and are intended to reduce the effects of direct and 
indirect suppression actions. Post-suppression activities are done only in unusual situations, 
usually where there is a direct impact or an immediate threat to federally listed threatened 
and endangered species or their habitat. Post-fire seeding may occur under limited 
conditions, as determined by the AC/S ES. 
 
 
OBJECTIVE: Minimize the risk of adverse impacts from wildfires and fire management 
practices  
 
 
Priority Planned Actions:  
 

• Update the GIS database with wildland fire data annually. Map all wildland fires 
outside of impact areas that are greater than five acres and identify impacts to 
threatened and endangered species. Ongoing. [Also applies to Section 4.2.3.] 

 
• Establish test plots to understand best management practices for natural resource 

recovery after wildland fire impacts. Ongoing. [Also applies to Sections 4.5.3; 4.6.1; 
4.7.2, first objective.] 
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• Where possible use native seed stock if conducting post-fire reseeding. Ongoing. 
[Also applies to Sections 4.6.1; 4.7.2, second objective.] 

 
• Provide wildland fire management training to natural resources staff responsible for 

supporting wildland fire management on the Base. Ongoing. [Also applies to Sections 
4.11.1; 4.11.2.] 

 
• Restore, using best management practices, firebreaks and roads that are no longer 

needed. Ongoing. [Also applies to Section 4.11.1.] 
 
• Establish monitoring plots to track natural resource recovery after wildland fire 

impacts. 2002. [Also applies to Section 4.2.3.] 
 
• Develop procedures for post-fire and post-fire suppression land restoration measures 

in selected areas. 2002.  
 

• Evaluate present firebreaks needed to support the Wildland Fire Management Plan. 
2002. [Also applies to Section 4.11.1.] 

 
 
4.12 ENVIRONMENTAL PLANNING  
 
Environmental planning and the provision of technical support for projects on Camp 
Pendleton are important for ensuring the sustainability of natural resources to support the 
military mission. Due to the wide variety of land uses occurring on Base and the number of 
Base organizations involved in land use decisions, Base environmental planning needs to be 
comprehensive and integrated. Moreover, the environmental portion of the planning process 
requires compliance with several interrelated laws and regulations designed to ensure that 
federal agencies assess, in detail, the potential environmental impacts of their actions that 
could significantly impact the quality of the environment. Camp Pendleton programs, plans 
(e.g., training management plans, master plans, pest management plans), and projects (e.g., 
construction of new ranges, roads, buildings) must be in compliance with natural resource 
laws and regulations and integrated with natural and cultural resources programs, plans, and 
projects. Failure to anticipate environmental planning requirements can cause project delays 
that can cost the government both financially as well as in staff time and missed training 
opportunities. Environmental site review conducted late in the planning process, particularly 
due to endangered species and cultural resource mandates, can cause uncertainties and delays 
in project implementation. However, conducted early in the design and site selection process 
it can become a positive and flexible tool rather than a negative one.  
 
Environmental planning on Camp Pendleton occurs on different levels and scales (e.g., short 
term, project specific versus long term, regionwide). Program or project specific planning, 
which is relatively short term, is typically integrated with natural and cultural resource 
management via the National Environmental Policy Act process. Camp Pendleton’s NEPA 
process provides a mechanism to help ensure that adverse impacts from specific projects and 
actions are avoided or minimized and that planning efforts are consistent with natural 
resource laws and regulations. Camp Pendleton’s NEPA process is instrumental to the 
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successful integration of Base activities and programs. Initial planning stages of proposed 
actions must be integrated with the NEPA process “to ensure that planning and decisions 
reflect environmental values, to avoid delays later in the process, and to preclude potential 
conflicts” (32 CFR Ch.1, Part 188). 
 
Beyond project specific planning, long term and master planning help to guide natural 
resource and land use integration through time, ensuring that Base activities (including 
development projects, recreation programs, natural resource management initiatives, etc.) are 
consistent with natural resource management requirements, goals, and objectives, and that 
those goals and objectives are consistent with the military mission. Long range, basewide 
planning provides an opportunity to evaluate the integration of, and consistency among, 
planned actions.  
 
Base planning is integrated with the ECE process (Environmental Inspection and 
Compliance, Section 4.0.2.3) to assist commanders in identifying and correcting compliance 
gaps. The Commandant of the Marine Corps has issued policy which stresses the need to 
anticipate environmental issues and “take affirmative steps” to assure compliance (USMCB 
White Letter 9-91). He brings the responsibility and need to limit liability back to the 
planning process by suggesting the following steps, among others: 
 

• Consider environmental issues during planning; 
• Clearly designate responsibility for compliance; 
• Provide staffing, organization, and training of those responsible for compliance; and 
• Document environmental management efforts. 

 
The Resource Planning Division of AC/S Environmental Security administers the NEPA 
process for MCB Camp Pendleton and the MCAS Environmental Office administers the 
NEPA process for MCAS Camp Pendleton. These offices have the duty to ensure that NEPA 
compliance has been accomplished and that the appropriate level of documentation has been 
prepared for new projects or actions and some continuing actions. Natural resource 
management support of Base projects includes (1) coordination of and participation in the 
NEPA process (e.g., review of proposed projects by staff biologists and planners, assistance 
in the development of alternatives that may avoid and minimize adverse impacts to natural 
resources and the environment), (2) consultation with environmental regulatory agencies, 
(3) management and integration of compensation and mitigation actions (e.g., identification 
of mitigation sites, development of mitigation banks, monitoring past mitigation sites), and 
(4) post-NEPA review and follow up. 
 
Major laws governing potential impacts on federally listed threatened or endangered species, 
wetlands and migratory birds are the ESA, CWA, and MBTA, respectively. Following is a 
summarization of the requirements of these Acts to facilitate consideration early in the 
planning process and provide an understanding of areas that will be reviewed by Base and 
regulatory agency staff. 
 
 

• Endangered Species Act (ESA): When evaluating actions potentially affecting 
threatened or endangered species, planners (e.g., Public Works Department, AC/S 



MCB & MCAS Camp Pendleton, California 
 

4-100 Chapter 4  Natural Resources Management 
 

O&T, AC/S MCCS, AC/S ES) must take into account the requirements of the ESA 
and the time lines needed for compliance. Formal consultations with the USFWS 
pursuant to Section 7 of the ESA (50 CFR 402) are required prior to federal agencies 
authorizing, funding, or implementing proposed actions that may affect a threatened 
or endangered species or its critical habitat. Preparation of a Biological Assessment is 
required before initiation of formal consultation. 

 
The time required to prepare a Biological Assessment depends on the complexity of 
the proposed action and the magnitude of the potential effects on the species of 
concern. Potential requirements for additional information (e.g., surveys) can extend 
the time line for completion of the Biological Assessment. Anywhere from a few 
weeks to over a year may be required to finalize a Biological Assessment before it 
can be submitted to the USFWS as part of the request to initiate formal consultations. 
Once formal consultations are initiated, the consultations can be lengthy. Formal 
consultations involve up to a 90-day consultation period, and an additional 45-day 
period for the USFWS to prepare a Biological Opinion (135-day total). Either the lead 
agency or USFWS can request an extension of the formal consultation period but 
such extensions require mutual agreement. Conditions that may require an extension 
include complex issues or circumstances for which additional data (e.g., surveys) may 
be needed in order to avoid a jeopardy decision in the Biological Opinion. 

 
A Biological Opinion is the USFWS opinion resulting from the formal Section 7 ESA 
consultation. It is a written statement from the USFWS regarding its opinion on the 
proposed federal action and a summary of the information upon which the opinion is 
based, including how the proposed federal action affects the species or its critical 
habitat. The Biological Opinion provides nondiscretionary Reasonable and Prudent 
measures that must be implemented in conjunction with a proposed action to avoid or 
minimize impacts. The USFWS also provides nonbinding conservation 
recommendations as part of the Biological Opinion. 

 
A Biological Opinion is required for actions that may affect a threatened or 
endangered species so as to avoid violations under Section 9 of the ESA. Section 9 of 
the ESA prohibits the take of a threatened or endangered species. A take includes the 
direct killing, harming, or harassing of a species, or destruction of habitat that may be 
important for the species' survival or recovery. The term “harass” in this definition 
has been further defined to mean “…an intentional or negligent act or omission which 
creates the likelihood of injury to wildlife by annoying it to such an extent as to 
significantly disrupt normal behavioral patterns which include, but are not limited to, 
breeding, feeding or sheltering (50 CFR 17.3).”  

 
Part of a Biological Opinion is the issuance of an incidental take that authorizes take 
as long as it does not violate the terms and conditions established in the Biological 
Opinion. Terms and conditions can involve additional costs relative to mitigation 
requirements, which may include compensation for lost resources, minimization of, 
and avoidance of impacts on threatened or endangered species or critical habitat. 
Such potential costs need to be considered as part of project planning and 
construction. 
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Endangered Species Act consultations are accomplished for Camp Pendleton through 
the AC/S Environmental Security for MCB and the Environmental Officer aboard 
MCAS. For proposed nonmilitary actions on Camp Pendleton, the action proponent 
bears the responsibility for preparation of a Biological Assessment along with the 
documentation necessary for execution of consultation/conferencing requirements. 
Species and habitat information possessed by Camp Pendleton can be made available 
to action proponents; however, the proponent shall accomplish any needed 
supplementation or field verification. For nonfederal proposed actions on Base, Camp 
Pendleton, as a federal agency, is required to complete a Section 7 
consultation/conference with the USFWS prior to authorizing or funding a proposed 
action which may affect a proposed or listed threatened or endangered species. This is 
Camp Pendleton’s requirement regardless of any requirement the action proponent 
may or may not have regarding such species. All approvals will be conditioned upon 
the action proponent's commitment to fund and/or implement the Reasonable and 
Prudent Measures with associated terms and conditions that result from this 
consultation/conference procedure. 
 
Camp Pendleton has developed Section 7 consultations that programmatically address 
ongoing training, routine and reoccurring maintenance, and a number of specific 
projects. These programmatic consultations both eliminate the requirement for 
individual consultation on activities or projects when programmatic instructions are 
followed and establish a process for determining specific mitigation requirements and 
criteria for reinitiating consultation on large projects. An activity/consultation 
classification system was included in the Riparian BO (USFWS 1995a) and proposed 
Biological Assessment of Upland Habitats to: (1) manage the conduct of future 
consultations; (2) reduce staffing requirements; (3) provide a systematic approach to 
deal with future proposed projects, activities, and operations; (4) increase the Base’s 
mission flexibility; (5) satisfy Section 7(e)20 requirements of the ESA for future 
programmatic consultations; and (6) define the level of formal consultation required 
for activities and projects.  

 
• Clean Water Act: Clean Water Act permitting for Marine Corps actions on MCB 

Camp Pendleton are processed by the AC/S Environmental Security and by the 
MCAS Environmental Office for actions on MCAS Camp Pendleton. Preparation of 
permit application and associated information, wetland delineation, and other 
applicable information is the responsibility of the action proponent. Permitting 
necessary for non-Marine Corps proposed actions shall be accomplished and funded 
by the action proponent in coordination with Camp Pendleton staff. Completion of 
the regulatory permitting process is required for all federal and nonfederal actions 
prior to receiving final approval to implement the requested action. 

 
For proposed actions involving navigable waters, including some wetlands, the 
requirements of the CWA need to be considered. The CWA contains specific 
provisions for the regulation of the disposal of dredge soil and materials within 
navigable waters. Permits are required under Sections 401, 402, and 404 of the CWA 
for proposed actions that involve wastewater discharges and/or dredging/placement of 
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fill in regulated wetlands or navigable waters. These permits are required prior to the 
initiation of proposed actions.  
 
Section 404 of the CWA addresses the discharge of dredge or fill material into waters 
of the United States, including some wetlands (definitions at 40 CFR 230.3 [s] and 
[t]). The term “waters of the United States” is broadly defined to include navigable 
waters (including intermittent streams), impoundments, tributary streams, and 
wetlands. In general, wetlands are areas inundated or saturated by surface or ground 
water to the extent that they support vegetation adapted for saturated soil conditions 
(e.g., vernal marshes, and vernal pools). However, some wetlands do not meet the 
definition of “navigable waters” and are not regulated under the CWA. A discharge is 
any material that results in a change in the bottom elevation of a water body or 
regulated wetland, including grading, road fills, stream crossings, building pads, and 
flood and erosion control on stream banks. Regulatory authority has been delegated 
by the EPA to the U.S. Army Corps of Engineers for Section 404. Nationwide and 
individual permits are options for meeting the requirements of Section 404. 
 
The ACOE has developed a series nationwide permits that pre-authorize certain 
minor discharges provided they meet certain conditions (e.g., construction of outfall 
structures, backfill or bedding for utility lines, fill for bank stabilization, and minor 
road crossings). Use of most nationwide permits requires review by the ACOE and 
possibly other federal agencies. Notification of the ACOE is usually required, and 
applicants must meet conditions outlined in the regulations and ensure the proposed 
project does not conflict with other federal laws (e.g., ESA, NEPA). Discharges that 
do not meet the conditions of a nationwide permit require an individual permit. 
 
The individual permit process is much more complex and time consuming than the 
nationwide permit program. Typically the application process involves a pre-
application meeting (if requested), permit application process, the posting of a public 
notice to allow for public comment, and a final decision by the ACOE in which the 
ACOE indicates its readiness to prepare an Environmental Assessment (or cause one 
to be prepared), Public Interest Review, and 404(b)(1) Evaluation. If the conclusion is 
that the action will cause significant impacts, then the ACOE must prepare an EIS (or 
cause one to be prepared). Further, all ESA requirements must be fulfilled before a 
permit can be issued. 
 
Section 402 of the CWA addresses requirements for storm water discharges into 
natural drainages and is administered by the U.S. Environmental Protection Agency. 
Section 401 addresses water quality issues and requires issuance of a Water Quality 
Certification by the Regional Water Quality Control Board before a Section 404 
Permit can be issued. The state may charge a fee for Section 401 permitting, although 
waivers can also be issued. 
 
The CWA also requires federal agency consistency with state nonpoint source 
pollution management plans. Nonpoint source pollution results from ground 
disturbing actions such as construction, military training, and firebreak construction. 
Marine Corps’ policy is to support the development and implementation of nonpoint 
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source pollution management programs that ensure water quality protection. This is 
typically accomplished through the use of Best Management Practices. As defined by 
MCO P5090.2 (HQMC 1998): “...BMPs are practical, economical, and effective 
management or control practices that reduce or prevent water pollution or adverse 
impacts to natural resources.” BMPs are applied as a system of practices based on site 
specific conditions rather than a single practice. BMPs are usually prepared by state 
agencies for land-disturbing activities related to agriculture, forestry, and 
construction. 

 
• Executive Orders - Wetlands and Floodplains: In addition to implementing 

requirements of the CWA, Camp Pendleton also must administer Executive Order 
11990, which directs all federal agencies to provide leadership and take action to 
minimize the destruction, loss, or degradation of wetlands as well as to preserve and 
enhance the beneficial values of wetlands. Under the NEPA requirements section of 
MCO P5090.2 (HQMC 1998), all proposed land uses that would impact the quality or 
quantity of tidelands or freshwater wetlands are to be evaluated with the a minimum 
of an Environmental Assessment. In a similar manner, Camp Pendleton complies 
with Executive Order 11988 that directs federal agencies to provide leadership in 
avoiding direct or indirect development of floodplains, as well as to restore and 
preserve the natural and beneficial values of floodplains. 

 
 

• Migratory Bird Treaty Act: The Migratory Bird Treaty Act is an international 
agreement between the United States, Canada, and Mexico that protects designated 
species of birds. Virtually all birds are protected under the MBTA (286 of the 315 
observed on Camp Pendleton), see Appendix O. A complete list of all species of all 
migratory birds protected by the MBTA can be found at 50 CFR 10.13. The MBTA 
controls the taking of these birds, their nests, eggs, parts, or products. As part of 
planning and/or approving construction, re-construction, and maintenance actions, 
steps need to be taken to avoid impacts on migratory birds, their nests, and young. 
Wording needs to be placed in all contracts and work orders to prevent work delay 
costs to the government that may result from the presence of bird nests in work areas. 
The AC/S Environmental Security, Natural Resources Department, can provide 
contractual language prepared for and approved by the Navy for construction 
contracts on Camp Pendleton. 

 
Federal agencies must obtain permits to take, possess, and transport migratory birds 
for scientific collecting and for the control of depredating birds or birds that pose a 
threat to human health and safety (referred to as "conflict management activities"). 
Killing of migratory birds is not permitted unless authorized to do so in the permit. 
Permits are not required for incidental takes of migratory birds due to training.  
 
A recent Executive Order (EO 13186) directs each federal agency taking actions 
having or likely to have a negative impact on migratory bird populations to work with 
the U.S. Fish and Wildlife Service to develop an agreement to conserve those birds. 
The protocols developed by this consultation are intended to guide future agency 
regulatory actions and policy decisions; renewal of permits, contracts, or other 
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agreements; and the creation of or revisions to land management plans. In addition to 
avoiding or minimizing impacts to migratory bird populations, agencies will be 
expected to take reasonable steps that include restoring and enhancing habitat, 
preventing or abating pollution affecting birds, and incorporating migratory bird 
conservation into agency planning processes whenever possible. 
 
The specific requirements of Executive Order 13186 will be detailed in an MOU by 
and between the DoD and USFWS. DoD has two years to complete the MOU and is 
developing guidance for this interim period. The thrust of the guidance is to comply 
with the intent of the Executive Order, ensuring where installation activities may 
result in adverse impacts to migratory birds, such impacts are considered, and where 
appropriate, mitigated through NEPA planning processes. 

 
 
GOAL: Integrate natural resource requirements with master planning and planning of 
mission activities to minimize unnecessary future impacts to mission.  
 
GOAL: Initiate NEPA and environmental planning early enough in the project planning 
process to reduce delays in the schedule of proposed actions. 
 
GOAL: Fully evaluate and document impacts of proposed actions and integrate them with 
environmental and natural resource programs when impacts require mitigation. 
 
GOAL: Streamline environmental assessment procedures to enhance the mission-related use 
and stewardship of the Base's natural resources. 
 
 
4.12.1 NEPA Review 
 
The primary planning tool for the evaluation of projects and actions potentially affecting the 
environment and for the coordination of these projects and actions with Camp Pendleton’s 
environmental management programs is the National Environmental Policy Act. NEPA is the 
basic national charter for the protection of the environment (HQMC 1998) and requires 
federal agencies to assess and document, in detail, the potential environmental impacts of 
their actions that could significantly affect the quality of the environment. NEPA is intended 
to help decision makers make informed decisions and take actions that protects, restores, and 
enhances the environment. In brief, the NEPA process requires that the Base: consider the 
environment in decisions concerning potential individual and cumulative impacts; make 
diligent efforts to inform and involve the public at appropriate stages in the decision making 
process; develop and evaluate less environmentally damaging alternatives to potential 
projects; and support informed decisions with quality documents.  
 
NEPA requires a detailed statement of significant environmental impacts of major federal 
actions. For example, an action may be considered significant if it has a long term impact or 
potential risk because of its effect on a species protected under the federal ESA. The process 
identifies reasonable alternatives to proposed actions that might have less or no 
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environmental effect. Individual and cumulative impacts must be considered. The following 
three-tiered approach is used to document impacts:  
 

• Categorical Exclusions are used for actions that do not individually or cumulatively 
have a significant effect on the human environment and therefore do not require 
preparation of an Environmental Assessment (EA) or Environmental Impact 
Statement (EIS). 

 
• An EA is the analysis to be completed when the government is uncertain as to 

whether an action will significantly affect the environment or whether the action is 
controversial; the result of an EA is either a Finding of No Significant Impact or a 
requirement to complete an EIS. 

 
• An EIS is a full-disclosure document that presents a full and complete discussion of 

significant impacts, informing the public and decision makers of reasonable 
alternatives to the proposed action. 

 
Camp Pendleton has established Base specific regulations to guide NEPA procedures (BO 
5090.2A) that lay out roles and responsibilities and the procedures to be followed to ensure 
potential impacts to the environment are assessed, documented, and considered before the 
decision is made to proceed with an action or project. This Base NEPA Order established a 
comprehensive program, with varying levels of decisional authority to Base entities, to 
ensure that all federal actions are conducted in compliance with NEPA. The Base Order 
identifies data needs and level of required NEPA documentation, clearly delineating 
responsibilities for environmental review. Camp Pendleton’s NEPA documents incorporate 
natural and cultural resource programmatic and specific instructions as conditions for the 
conduct of projects and actions. 
During the NEPA review process, the natural resource managers within these offices help to 
(1) identify potential adverse impacts from the project, (2) identify less damaging 
alternatives, (3) ensure that adequate mitigation is planned, (4) provide compliance with 
natural resource laws and regulations, and (5) maintain consistency with natural resource 
management goals and objectives. MCAS is developing a programmatic Environmental 
Assessment for infrastructure development and maintenance. This planning document will be 
based on the MCAS Master Plan and will provide “umbrella” NEPA coverage for MCAS 
facilities. NEPA analysis for future actions will be tiered from this Environmental 
Assessment. 
 
Currently, the Resource Planning and Resource Management Divisions of AC/S ES utilize 
two databases to document and track NEPA and mitigation project activities. These 
databases are known as E-Trax and the “Mitigation Database,” respectively. NEPA projects 
and mitigation are also tracked using GIS systems within AC/S ES and AC/S Facilities. The 
ultimate objective for NEPA project and mitigation tracking is to have a single, consistent 
interface for maintaining tracking data. The first phase of development of this new, 
integrated E-Trax system has been completed and is beginning to be utilized. Completion of 
the second phase, which integrates the mitigation tracking element, is contingent upon 
funding availability.  
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OBJECTIVE: Fully implement the NEPA review process to facilitate project planning and 
integrate project specific plans with overall Base land use and natural resource management 
plans. 
 
 
Priority Planned Actions: 
 

• During project and NEPA review, ensure that direct or indirect adverse impacts to 
federally listed species, critical habitat, floodplains, wetlands, and other sensitive 
resources are identified and avoided or minimized when possible. Ongoing. [Also 
applies to Section 4.3.1, second objective.] 

 
• Clearly identify the project proponents/offices/positions accountable for project 

implementation and mitigation requirements for each new project. Ongoing. [Also 
applies to Sections 4.12.1, second objective; 4.12.3.] 

 
• Contact off-Base interested and affected agencies and parties as soon as possible on 

projects with potentially significant environmental impacts, particularly if 
controversial. Ongoing.  

 
• Provide NEPA and impact assessment training for designated NEPA personnel 

including public works and ROICC. Ongoing. [Also applies to Section 4.12.1, second 
objective.] 

 
• Ensure all real estate leases and agreements, including renewals, are evaluated 

through the NEPA process. Ongoing.  
 

• Ensure that all new activities with potential direct or indirect permanent impacts to 
federally listed species undergo NEPA review and are subject to the 
activity/consultation class system (as defined in the Estuarine and Beach Ecosystem 
Conservation Plan, the Riparian Ecosystem Conservation Plan, the Listed Upland 
Species Management Program, and their respective Biological Opinions). Ongoing. 
[Also applies to Section 4.12.2.] 

 
• Prepare and regularly update a NEPA Handbook that clearly and simply outlines step-

by-step Base procedures for the management and preparation of NEPA documents. 
Included should be a recommended format for Environmental Assessments and 
Environmental Impact Statements to facilitate contractor and in-house preparation of 
consistent documents. 2002.  
 

 
OBJECTIVE: Improve the NEPA planning process in order to better facilitate project 
planning and integrate project specific plans with overall Base Master Planning, land use and 
natural resource management plans. 
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Priority Planned Actions: 
 

• Track the early planning phases of future activities, including major training 
exercises, and construction projects in order to facilitate early awareness, 
implementation and compliance with programmatic instructions and early 
consultation with the Service if appropriate. Ongoing. [Compliance requirement of 
Riparian BO (Appx 4, p. 3)] 

 
• Provide technical assistance to other Base offices before and after a proposed action 

is submitted for NEPA review. Ongoing. 

 
• Provide NEPA and impact assessment training for designated NEPA personnel 

including public works and ROICC. Ongoing. [Also applies to Section 4.12.1, first 
objective.] 

 
• Clearly identify the project proponents/offices/positions accountable for project 

implementation and mitigation requirements for each new project. Ongoing. [Also 
applies to Sections 4.12.1, first objective; 4.12.3.] 

 
• Reinitiate Quarterly environmental planning meetings between MCB and MCAS. 

2002.  
 
 
Other Planned Actions: 
 

• Seek to expand the use of Programmatic Categorical Exclusions to define categories 
of actions which experience has indicated will not individually or cumulatively have a 
significant effect on the human environment. *** 

 
• Encourage each Base office to annually anticipate their projects or actions and seek 

yearly “programmatic” Categorical Exclusions for all projects that qualify. *** 
 
• Complete the second phase of E-Trax development, testing, and implementation. 

[Also applies to Section 4.12.3.] *** 
 
 
4.12.2 Consultations  
 
It is Marine Corps policy that installations must comply with laws for the protection and 
management of natural resources (see legislative and regulatory drivers in Appendix B). To 
ensure compliance, Base projects and actions that may affect regulated resources require 
consultation with, and/or acquisition of required permitting documentation from, appropriate 
regulatory agencies. Natural resource managers at Camp Pendleton are routinely in 
communication with agencies such as the USFWS, ACOE, State of California Regional 
Water Quality Control Board, California Coastal Commission, and San Diego Air Pollution 
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and Control District. 
 
To facilitate effective and efficient management of Base resources while ensuring regulatory 
compliance for ongoing programs and actions, programmatic consultations have been 
established in coordination with appropriate regulatory agencies. For example, the Base has 
consulted under Section 7 of the federal Endangered Species Act with the USFWS on 
ongoing activities and ecosystem conservation programs (Estuarine and Beach Ecosystem 
Conservation Plan and the Riparian Ecosystem Conservation Plan) within riparian and 
estuarine/beach habitats on Base. This consultation resulted in the Riparian BO (USFWS 
1995a). The Base is currently in consultation with the USFWS for the corresponding Upland 
Habitat Biological Assessment and Listed Upland Species Management Program. Within all 
of these plans/documents are Consultation Class Systems (Table 4-2) for directing future 
consultations on Base projects. The purpose of this programmatic Class System approach is 
to: (1) satisfy Section 7(e)20 of the ESA requirements for future consultations, (2) provide a 
systematic method for dealing with future proposed projects in a consistent, predictable 
manner, (3) increase the Base’s mission flexibility, (4) identify activities which require 
formal consultation with the USFWS, and (5) reduce staff time (for both the Base and the 
USFWS). 
 
While formal consultations are required under many circumstances, natural resource 
managers often engage in informal consultations with regulatory agencies as well. Such 
informal consultations are integral to the continued assurance of compliance under varying 
circumstances, to facilitation of management planning and project support, and to building of 
positive working relationships with regulating agencies. 
 
Apart from MCAS, which maintains its own environmental compliance staff, the AC/S 
Environmental Security serves as the lead organization for planning and addressing natural 
resource compliance issues such as wetland, endangered species, and air and water quality 
regulatory requirements. The Office of Water Resources also acts as a Base liaison with 
federal, state, and local conservation and public health officials and community interests 
regarding water resource management and protection.  
 
 
OBJECTIVE: Assess and pursue the development of conservation agreements and/or 
programmatic consultations with regulatory agencies (e.g., USFWS, ACOE, etc.) to provide 
compliance with laws and regulations for Base actions. 
 
 
Priority Planned Actions: 
 

• Ensure that all new activities with potential direct or indirect permanent impacts to 
federally listed species undergo NEPA review and are subject to the 
activity/consultation class system (as defined in the Estuarine and Beach Ecosystem 
Conservation Plan, the Riparian Ecosystem Conservation Plan, the Uplands 
Conservation Plan, and their respective Biological Opinions). Ongoing. [Also applies 
to Section 4.12.1, first objective.] 
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4.12.3 Mitigation and Compensation 
 
Natural resource managers provide project and mission support through the planning, 
implementation, integration, and monitoring of mitigation and compensation measures. 
Mitigation is lessening the adverse effects an undertaking may cause relative to natural 
resources. Mitigation can include avoiding the effect altogether; limiting the magnitude of 
the action; repairing, rehabilitating, or restoring the affected resource; reducing or 
eliminating the effect over time by conservation and maintenance operations during the life 
of the action; and/or compensating for the effect by providing substitute resources or 
environments (U.S. DoD 1996). In general, regulatory agencies’ preferred order of 
performing mitigation is avoidance, then minimization, then compensation in kind, and then 
compensation out of kind. 
 
To separately address the potential adverse effects caused by ongoing land use activities 
(e.g., training, maintenance, fire management, recreation), in the proposed management plan 
for federally listed species in upland habitats on Base (Uplands Biological Assessment), 
Camp Pendleton refined the definition of mitigation. The refined definition of mitigation 
refers to measures taken to offset potential adverse biological effects from actions that may 
have permanent direct or indirect impacts to federally listed species, critical habitat, or other 
regulated resource. Compensation refers to measures taken to offset potential biological 
effects from actions that may have temporary direct or indirect impacts to federally listed 
species, critical habitat, or other regulated resource. Temporary impacts from ongoing Base 
activities are inevitable. These impacts, in addition to being temporary, are impossible to 
quantify due to the almost infinite variations of personnel, equipment, transportation, and 
time/duration of training events. To minimize and compensate for such unavoidable, 
unquantifiable temporary impacts in upland habitats, the Base has proposed several basewide 
management initiatives, management plans and conservation plans. While some of these 
initiatives/plans may not be specific to a listed species, all resources on Base are expected to 
benefit either directly or indirectly from successful implementation of these programs.  
 
As part of mitigation planning, careful consideration must be given to the siting of proposed 
actions and potential compensating mitigation relative to existing land uses and natural 
resources early in the planning process. As part of Camp Pendleton’s ongoing efforts to 
avoid and/or minimize impacts to threatened or endangered species, vernal pools, other 
wetlands, and constrained regional habitat linkages, first consideration will be given to use of 
marginal or nonnative vegetation areas. This will, in turn, enable planners to reduce costs (in 
terms of funding, manpower, and time) to plan, obtain regulatory approvals, and implement 
proposed actions. Locating suitable mitigation sites on Camp Pendleton that will not conflict 
with military operation requirements is becoming increasingly difficult. Generally, mitigation 
requirements in compensation for impacts by nonmilitary actions on Camp Pendleton will be 
accomplished off of the Base. Further, Camp Pendleton cannot be used for mitigating the 
impacts of actions occurring off Camp Pendleton that affect natural resources (U.S. DoD 
1996, paragraph F.1.i [3]). Persons planning and/or preparing mitigation actions need to be 
aware that military lands cannot be set aside as permanent environmental preserves. The 
DoD, and the Marine Corps in particular, must maintain the flexibility to adapt its defense 
mission to political and technological developments (U.S. DoD 1996, paragraph F.1.i [4]).  
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The type of mitigation proposed for a specific impact will be addressed on a case-by-case 
basis. The action proponent is responsible for ensuring that mitigation requirements for a 
proposed action are planed, funded, and implemented. As the action proponent typically does 
not have in-house expertise for conducting the biological elements of mitigation 
requirements, these actions are often accomplished through contractual agreements. The 
AC/S ES (Environmental Officer for the Air Station) oversees any mitigation actions that 
require restoration, enhancement, monitoring, etc. of the resources. Because the funding for 
MILCON projects is congressionally limited to use within a five year period, it is important 
to develop mitigation objectives that can be met within this timeframe. 
 
Project specific requirements and details that are appropriate for a proposed action cannot be 
provided in this INRMP since such specifics must be tailored to each individual project and 
determined through applicable consultation and permitting processes in coordination with 
regulatory agencies. However, many elements of mitigation actions and planning are 
common to most situations. The following mitigation measures should be planned for all 
proposed actions unless a determination can be made, in consultation with Natural Resources 
Department (AC/S ES) staff, that they are not appropriate: 

 
• Impact Avoidance and Minimization. The first step in mitigation planning should be 

avoidance of impacts. The primary purpose of mitigation is to lessen the severity of 
an action. Once avoidance has been implemented to its fullest extent, remaining 
impacts should be minimized. This must be the first step in the mitigation planning 
process because numerous regulatory authorizations require demonstration of 
maximum impact avoidance and minimization before authorization may be given. 
Avoidance and minimization of adverse impacts may involve modification of 
building design or orientation, adjustments to the exact siting, and monitoring 
activities carefully to avoid unnecessary and incidental resource damage. Limitations 
on the timing of activities are also often required for avoiding and minimizing 
adverse impacts to natural resources (e.g., to avoid behavioral disruptions during the 
breeding season for federally listed birds). Proposed actions must include 
requirements for impact avoidance and minimization measures as part of 
implementation of any proposed action. Measures which should be considered 
include: worker environmental protection briefings, signs, markers, protective 
fencing, exclusion fencing, biological monitoring, erosion and sedimentation 
prevention, noise baffling, and temporary impact restoration. These measures should 
be included as part of an Environmental Protection Section in all Standard Operating 
Procedures, work requests, and contracts effecting natural resource areas.  

 
• Effects Analysis. Potential direct and indirect effects of a proposed action must be 

addressed when planning mitigation. Direct effects occur immediately upon impact of 
the action. Indirect effects have an impact at some point later in time. An example of 
indirect effects includes the case where use and maintenance of a new facility is likely 
to have an adverse effect beyond the building “footprint” following construction. 
Fencing may be necessary to prevent landscape maintenance and concentrated human 
foot traffic from damaging naturally occurring resources that were avoided by the 
construction of a building. Often, maintenance and safety considerations associated 
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with new or re-utilized facilities, such as wildfire fuelbreaks, are overlooked by 
planners and are not realized until the project is implemented. Such considerations 
must be treated as part of the initial project and mitigated accordingly. Some direct 
effects of a proposed action may be less tangible; a common concern is noise and 
nighttime lighting associated with construction. As a general rule, noisy construction 
activities need to be kept far enough away from noise sensitive threatened and 
endangered species such that the level in the occupied habitat varies little from 
background. Other examples include outdoor lighting that may require shielding, 
visual harassment by human activities and equipment operation, changes to wetland 
hydrology, and sedimentation from construction sites to wetlands. Often the 
temporary effects that may result from construction are avoided by performing work 
outside the sensitive breeding and growing seasons as presented in this planning 
guidance. Other effects that are likely to have a longer or permanent adverse effect 
must be mitigated.  

 
• Endangered Species Act and Presence/Absence Determinations. Threatened or 

endangered species presence or absence determinations must be made using survey 
guidelines developed by the U.S. Fish and Wildlife Service or other means acceptable 
to them. Where no such guidelines or protocols exist, surveys must be conducted by 
qualified persons (see minimum criteria for biological monitor, below) using methods 
recognized and accepted in the professional consulting field. When making 
presence/absence determinations relative to a project, areas where indirect effects 
may adversely impact a species must be considered as well. If a habitat is used by a 
species for some important part of their life cycle, it is considered occupied regardless 
of whether the species is temporarily absent. Survey protocols or draft protocols have 
been developed for all federally listed species found on Camp Pendleton. 

 
• Migratory Bird Treaty Act. The MBTA and implementing regulations and orders 

generally protect migratory birds. On Camp Pendleton, all birds but four are covered 
under the MBTA. Planners must review proposed actions with regard to conduct of 
actions during the active breeding seasons (can be January through September) and 
project caused loss of traditionally used nesting/roosting sites. Habitat clearing 
activities should be timed to avoid breeding seasons to the maximum extent 
practicable to avoid damage to active bird nests. Compensation for the loss of 
traditionally used nesting/roosting sites may be an issue for raptors and colonial 
nesters, such as herons. All contracts and work orders prepared for Camp Pendleton 
must include provisions in an Environmental Protection section that prohibit harming, 
damage, or destruction of active bird nests while requiring “work arounds” without 
incurring additional cost. The Natural Resource Department (AC/S ES) can provide 
contractual language for construction contracts.  

 
• Biological Monitor. An on-site biological monitor is typically required for all 

proposed actions that require active avoidance, are expected to affect threatened or 
endangered species or wetlands (including vernal pools), or require active 
revegetation or habitat compensation. The role of the biological monitor is to educate 
workers regarding applicable natural resource related issues, oversee and implement 
impact avoidance and minimization, document impacts, and/or guide revegetation 
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efforts. At a minimum, this individual must have: (1) a bachelor’s degree with an 
emphasis in ecology, natural resource management, or related science; 
(2) demonstrated local experience with the resource(s) involved; and (3) a good 
understanding of the regulations regarding wetlands and endangered species.  

 
• Mitigation Costs. The cost of mitigating impacts to natural resources should be 

considered when evaluating proposed action alternative locations and planning for 
funding. Mitigation must be treated as part of the project that will be fully funded by 
the action proponent. Some environmental authorizations and permitting require 
mitigation funding to be secured and assured prior to causing adverse affects. 
Resource mitigation costs can be highly variable depending on the specific details of 
the project (e.g., extent of habitat impacts, type of habitat impacted, duration of 
impacts, habitat compensation site conditions, and technologies). Provisions of actual 
cost estimates for mitigation on a “per acre impacted” basis are too variable and 
project specific to be presented here. Technical natural resource specialists should be 
contacted during project planning to assist with estimating the likely mitigation costs 
associated with a proposed action. Cost considerations for impact prevention during 
action implementation need to be accounted for, as well as habitat restoration and/or 
compensation (e.g., biological monitoring, placing protective signs/fencing, 
sedimentation controls, etc.).  

 
• Mission and Management Compatibility. Beyond the financial costs of mitigation 

actions, the effects on future land use must also be considered. These “costs” can 
seriously affect the future flexibility of military mission accomplishment. Mitigation 
actions that involve habitat compensation or enhancement on Camp Pendleton must 
be planned to support or be compatible with training requirements, long term natural 
resource management programs, and the Base Master Plan where possible. Site 
evaluations and approvals for habitat compensation and enhancement must be 
initiated concurrently with proposed action planning whenever possible. The ideal 
situation would be for the actual habitat work to start concurrently or before the 
action causing an impact. The Base may seek opportunities to mitigate at off-Base 
locations to contribute to the regional recovery efforts for the species and to maintain 
mission flexibility on Base. Off-Base mitigation sites should be selected in 
cooperation with regional planning and conservation agencies and approved by the 
Service. Agreements with the USFWS made in advance of proposed actions may 
provide flexibility in mitigation requirements and post-mitigation land use 
restrictions. Such agreements may include mitigation banking (see below), a return to 
pre-mitigation training restrictions following successful mitigation, mitigation 
initiatives that do not directly involve habitat restoration/enhancement, and off-Base 
mitigation. 

 
• Mitigation Plan. All actions that require active habitat restoration, enhancement, 

and/or compensation must have an appropriate plan developed prior to 
implementation. Such plans must discuss the site conditions, methods to be 
implemented, monitoring and maintenance (usually 3 to 5 years), success criteria, 
remedial actions if expected success is not being achieved, and reporting 
requirements. The plans must ensure that all applicable requirements of regulatory 
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approvals are incorporated. Review and approval of plans must be accomplished 
through the AC/S Environmental Security. In addition, regulatory agencies often 
require that they have an opportunity to review and approve plans where their 
authorization is needed for resource impacts. 

 
 
To facilitate mission requirements and reduce costs, long-term mitigation planning at Camp 
Pendleton will focus on the development of mitigation banks and conservation agreements. 
Mitigation banking is defined as "actions taken to compensate for future adverse effects of 
undertakings by providing resources or environments in advance of any specific undertaking" 
(U.S. DoD 1996). The primary objective of mitigation banking is to receive credit for habitat 
improvement or conservation towards mitigation for future projects. Mitigation banking 
typically reduces the mitigation ratios required for planned actions.  
 
In recent years, many large-scale mitigation land banks have been established in California. 
With twenty mitigation banks in operation or being established, San Diego County has more 
mitigation banks than in all other counties of the southern California region (i.e., San Luis 
Obispo, Kern, and San Bernardino Counties south to the international boundary). Examples 
of mitigation banks in San Diego County include O'Neal Canyon, Rancho San Diego, 
Ramona, and Upham. These last two focus on vernal pools. The size of the banks ranges 
from 25 to 1,840 acres. Given the expanding requirements for training and existing 
constraints to land use, first consideration would be given to establishing mitigation banks off 
of Camp Pendleton as an option for meeting natural resource mitigation requirements. The 
possibility of contributing funds to a third party towards purchase of preserve lands within 
the MSCP study area will be explored in revisions to this INRMP.  
 
A conservation agreement is a formal document agreed to by the USFWS and other 
cooperators that identifies specific actions and responsibilities for which each party agrees to 
be accountable. The objective of a conservation agreement is usually to reduce threats to a 
candidate or proposed species or its habitat, possibly lowering the listing priority or 
eliminating the need to list the species. Conservation agreements are usually less restrictive 
than mitigation banks and do not require transfer of ownership. When appropriate, Camp 
Pendleton will consider the option of a conservation agreement. MCAS Yuma has recently (6 
June 1997) entered a conservation agreement to help conserve the flat-tailed horned lizards 
(Phrynosoma mcallii) on the Barry M. Goldwater Range in Arizona. This species was 
proposed for federal listing as threatened but the proposal was withdrawn as a result of the 
signing of the conservation agreement. 
 
If mitigation banking and/or conservation agreements are considered, early involvement of 
USFWS and other agencies is essential. Such agreements include mechanisms by which 
future Section 7 consultations and accompanying Biological Opinions will direct mitigation 
requirements. For example, terms and conditions of future Biological Opinions that involve 
the set-aside or special management of habitat would draw on a mitigation bank or 
conservation agreement. This would allow comprehensive long-term mitigation planning, 
rather than project specific or activity specific mitigation. 
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OBJECTIVE: Provide project and mission support through the planning, implementation, 
and integration of mitigation and compensation measures.  
 
 
Priority Planned Actions: 
 

• Ensure that all direct or indirect permanent impacts to federally listed species are 
mitigated in accordance with USFWS determined measures and ratios. Ongoing.  

 
• Monitor mitigation sites as determined in the agreement with the regulatory agency 

following enhancement/restoration efforts to ensure compliance. Ongoing. 
 

• Ensure mitigation projects support or compliment the Base’s training area 
development plan, master plan and goals and objectives for natural resource 
management. Ongoing.  

 
• Conduct habitat restoration/rehabilitation (including exotics control) for the 

mitigation of existing projects in accordance with the Riparian Ecosystem 
Conservation Plan, the Estuarine/Beach Conservation Plan, and the Listed Upland 
Species Management Program. Ongoing.  

 
• Identify areas both on and off Base that may be used as mitigation sites for future 

projects. Ongoing.  
 

• Develop mitigation “banks” in anticipation of future project needs. Ongoing.  
 

• Clearly identify the project proponents/offices/positions accountable for project 
implementation and mitigation requirements for each new project. Ongoing. [Also 
applies to Section 4.12.1, first and second objectives.] 

 
• Develop an off-Base mitigation bank for future Air Station project needs. 2002.  

 
• Develop a system for tracking mitigation conducted for banking credits and for 

specific projects. 2002.  
 

• Evaluate the feasibility and desirability to negotiate with regulating agencies reduced 
mitigation costs for development projects within predetermined cantonment buffers. 
2002.  

 
• Evaluate the effectiveness of mitigations applied to various projects in avoiding 

significant environmental impact, and readjust if necessary. Document the Base's 
experience and successes to convincingly demonstrate mitigations will reduce 
impacts to less-than-significant. 2004. [Also applies to Section 4.12.4.] 
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Other Planned Actions: 
 

• Identify candidate sites for future wetland mitigation to compensate for unavoidable 
wetland value losses (and include in future master planning documents). [Also applies 
to Section 4.3.1, first objective.] *** 

 
• Complete the second phase of E-Trax development, testing, and implementation. 

[Also applies to Section 4.12.1, second objective.] *** 
 
 
4.12.4 Post NEPA Follow up 
 
Upon receipt of permits, biological opinions, and other consultation documents, it is the Base’s 
responsibility to ensure that the terms and conditions, mitigation, and other nondiscretionary 
requirements are implemented. The AC/S Environmental Security serves as the lead organization for 
conducting post NEPA follow up except for actions with no regulatory consultations that take place 
entirely on MCAS. The aforementioned E-Trax and Mitigation Database are expected to facilitate 
post NEPA follow up. 
 
 
OBJECTIVE: Monitor to ensure mitigation compliance for projects implemented or actions 
taken as set forth in existing NEPA decision documents, Biological Opinions, 404/401 
permits, and Coastal Commission determinations. 
 
 
Priority Planned Actions: 
 

• Ensure the execution of commitments and terms and conditions within consultation 
documents issued to the Base for DoD and non-DoD agency proposed actions. 
Ongoing. 

 
• Develop and maintain a comprehensive list of commitments and terms and conditions 

contained within the numerous formal and informal consultation documents and 
permits issued to or that apply on the Base. 2002.  

 
• Evaluate the effectiveness of mitigation applied to various projects in avoiding 

significant environmental impact, and readjust if necessary. Document the Base's 
experience and successes to convincingly demonstrate mitigations will reduce 
impacts to less-than-significant levels. 2004. [Also applies to Section 4.12.3.] 

 
 
4.12.5 Long Range and Master Planning  
 
Long range environmental planning is key to successful natural resource management, 
integration, compliance, and mission support at Camp Pendleton. Long range planning helps 
to ensure that Base activities are consistent with natural resource management goals and 
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objectives, and that those goals and objectives are consistent with the military mission. Long 
range planning helps to ensure the integration of, and consistency among, planned actions.  
 
The INRMP itself is an important long range planning document for developing 
environmental baseline information to support activity and operational planning, formalizing 
natural resource goals and objectives, establishing planned actions to help meet those goals 
and objectives, and integrating actions and responsibilities basewide. The INRMP review and 
revision process (Chapter 1) is as important as the document itself, providing a venue for 
self-evaluation, communication, adaptive management, and further refinement of long range 
planning and integration.  
 
It is important that the INRMP be fully integrated with other planning documents on Base, 
especially the Base and Air Station Master Plans. The installation master planners, who are 
usually within public works, should be very familiar with the INRMP because they designate 
land use. Master plans typically extend to a 20- to 30-year period, whereas the INRMP 
provides a planning period of five years. The INRMP may identify designated sensitive areas 
with land use restrictions. It is imperative that natural resource managers coordinate such 
restricted areas with the master planners so that, at a minimum, they can be incorporated into 
the master planners’ maps and GIS. Currently, the MCB and MCAS Master Plans primarily 
focus on the development of facilities and are in the process of being up-dated and integrated 
with other long term planning documents on Base (including those for training, fire 
management, and natural resource management). The INRMP is expected to complement 
and be fully compatible with Master Plans and support strategic planning.  
 
 
OBJECTIVE: Maintain the integration and relevance of long range planning documents to 
support the long term sustainability of Base resources and the military mission.  
 
 
Priority Planned Actions: 
 

• Conduct semiannual INRMP review meetings. Ongoing.  
 

• Integrate natural resources management objectives with mission activities and 
facilities development. Ongoing.  

 
• Attend Base planning meetings, the Range Working Group meetings, and other 

meetings to maintain currency with long range Base planning topics and land user 
requirements. Ongoing.  

 
• Develop and implement an Adaptive Management Plan for MCAS. 2002. [Also 

applies to Section 4.1.1, second objective.] 
 

• Complete a programmatic Environmental Assessment for the MCAS master plan. 
2003.  

 
• Revise the INRMP every 5 years. 2006.  
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Other Planned Actions:  
 

• Integrate the INRMP into the Base and MCAS Master Plans. *** 
 

• Ensure the INRMP is integrated as appropriate into other Base planning docu-
ments. ***  

 
 
4.13 EMERGENCY RESPONSE 
 
Emergency situations are defined to include acts of God, disasters, casualties, and national 
defense or security emergencies. Although the timing and extent of such emergencies may 
not be entirely predictable, it is always possible that such events may occur. In addition to 
prevention and early detection measures that help reduce the probability of an event 
occurring or the extent of the damage should an emergency situation arise, the Base 
recognizes the importance of advance preparation to the fullest extent possible/feasible for 
handling emergency situations. It is understood that the nature of emergency situations does 
not always permit avoidance and minimization of impacts to sensitive resources and the 
environment; however, advance preparation is expected to facilitate avoidance and 
minimization of impacts where possible and to prevent the exacerbation of adverse 
environmental impacts during responses to emergency situations. 
 
With respect to potential federally listed threatened and endangered species take incidents 
incurred by necessary response actions to such emergency situations, 50 CFR 402.05 allows 
for after-the-fact review of impacts under such circumstances.  
 
 
GOAL: Develop and implement an Emergency Response Action Plan to avoid and 
minimize adverse impacts to environmentally sensitive areas and other natural resources. 
 
 
OBJECTIVE: Develop and implement an Emergency Response Action Plan to avoid and 
minimize adverse impacts to environmentally sensitive areas and other natural resources. 
 
 
Priority Planned Actions: 
 

• Provide natural and cultural resource technical services to the Camp Pendleton Fire 
Department to support their fire management planning efforts and hazardous incident 
plans. Ongoing. [Also applies to Sections 4.11.1; 4.11.2.] 

 
• Maintain a contract with San Diego County Hazardous Incident Response Team or a 

similar organization to provide hazardous substance identification and incident 
technical advice. Ongoing.  
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Other Planned Action: 
 

• To the extent feasible and consistent with the military mission, ensure integration of 
natural resources concerns with the Base’s emergency mobilization/deployment plans 
to minimize unnecessary impacts during such emergency situations. ** 

 
 
4.14 INFORMATION MANAGEMENT 
 
Information management (the collection, analysis, storage, maintenance, presentation, and 
distribution of data) is fundamental to the integration and implementation of natural resource 
management and the ability to make informed decisions. Comprehensive, well maintained, 
and accessible GIS based data enable managers, planners, military trainers, and other users of 
Camp Pendleton to avoid potential land use conflicts through the spatial representation, 
analysis, and modeling of activities, planned actions, and sensitive resource management.  
 
Types of data required to support management include those collected in Section 4.2 (Natural 
Resources Inventory) of this chapter (e.g., vegetation types and distributions, plant and 
animal population sizes and distributions, fire frequency and distribution, floodplain and 
watershed boundaries, long term trend monitoring, etc.) as well as topographic, soil, land use 
(roads, buildings, ranges and training area designations, agricultural and park leases, etc.), 
and other physical features and administrative boundaries. Although not all natural resource 
data is linked geospatially to locations on the Base, many management decisions, including 
effectiveness of management plans and adaptive management decisions, require an 
understanding of the temporal and spatial relationships (e.g., proximity, fragmentation, 
distribution, etc.) within and among the data. As many of the training areas and locations of 
sensitive resources are not demarcated in the field, GIS based maps are currently the primary 
tool for implementing programmatic instructions and for integrating land use and natural 
resource management in general. This geospacial technology has also provided Camp 
Pendleton with the potential for facilitated, and increased accuracy in, communication of 
changes in land use and natural resources information. In addition to increased efficiency in 
daily operations, well maintained and accessible GIS based data also improves the likelihood 
of success for long term, master planning.  
 
Several organizations on Base are GIS capable; however, only a few organizations generate 
the data for end users and serve as the primary administrators of GIS based information. 
Organizations that generate and manage GIS data on Camp Pendleton include the Public 
Works Office (AC/S Facilities), Range Operations Division (AC/S O&T), the Information 
Systems (IS) Branch (AC/S ES), and the Environmental Department at MCAS (see 
Appendix H for brief descriptions of the role and functions of each organization). It is the IS 
Branch’s policy to create, update, maintain, manage, and analyze all GIS data layers to 
ensure that this information is available to biologists, planners, and contractors quickly and 
readily in digital or hard copy format.  
 
Natural resource information management is complex because ecosystems and spatial data 
are complex and the data necessary to develop composite pictures are inherently cross 
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disciplinary. Ultimately, the utility and efficacy of GIS based planning and analysis for 
natural resource management, integration, and implementation requires skilled and 
knowledgeable system administrators; assurances of the quality and integrity of the data; and 
adequate accessibility to the necessary technology by Base users, managers, and planners.  
 
 
GOAL: Provide current, integrated, and accessible natural resource information to on Base 
and off Base data consumers for comprehensive and effective natural resource management 
and integration. 
 
 
4.14.1 System Administrator/User Community 
 
The value and efficacy of information management and GIS data is dependent upon both the 
knowledge and responsiveness of systems administrators to users’ needs and the knowledge 
and capabilities of the system users. State-of-the-Art technology is of little value if no one 
uses it. 
 
First equipped with GIS capabilities in 1994, the Base has since been expanding and refining 
the application of this tool basewide. In 1997, efforts were begun to incorporate GIS 
technology within all areas of the Base's environmental and natural resource program. In 
1997/1998, a comprehensive GIS/IS User Needs Assessment was completed identifying 
program requirements for GIS. The assessment identified over 100 potential applications of 
GIS technology within the Base's environmental program. In addition, the assessment 
provided an analysis of the data requirements of the entire program in accordance with the 
existing Spatial Data Standards (SDSs) for Facilities, Infrastructure, and Environment 
(SDSFIE).  
 
 
OBJECTIVE: Establish/promote a community of managers/users to project the far-reaching 
vision for geographic information systems development. 
 
 
Priority Planned Actions: 
 

• Participate in regional GIS working groups. Ongoing.  
 

• Establish an executive level working group (“Geographic Information System Policy 
Group”) with participants from all Base organizations to promote the forward vision 
and information sharing. 2002.  

 
• Establish a technical level working group (“Geographic Information System 

Technical Working Group”) with participants from all organizations to promote 
information sharing and resolution of common technical issues. 2002.  

 
• Build the understanding and utility of the GIS to Base land use decision makers by 

developing a demonstration of its successful implementation, such as conducting 
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some what-if scenarios for presentation. 2002. [Also applies to Section 4.14.1, second 
objective.] 

 
 
OBJECTIVE: Continuously educate managers and users on organizational and technical 
aspects of GIS. 
 
 
Priority Planned Actions: 
 

• Provide continuing education in advanced GIS technologies through outside industry 
sources and/or workshops and conferences. Ongoing.  

 
• Provide training on system software and capabilities to end users. Ongoing.  

 
• Develop GIS education programs for upper level managers and command staff, for 

technical “power” users, and for basic “casual” users. 2002.  
 
• Create a demonstration of data resolution limitations for a range of environmental 

applications, and the hazards of using multiple map scales. 2002. [Also applies to 
Section 4.14.2, third objective.] 

 
• Build the understanding and utility of the GIS to Base land use decision makers by 

developing a demonstration of its successful implementation, such as conducting 
some what-if scenarios for presentation. 2002. [Also applies to Section 4.14.1, first 
objective.] 

 
 
4.14.2 Data Integrity and Technology Advancements 
 
Equally important as the knowledge and capabilities of system administrators and users are 
the integrity of the data and the capabilities of the interfacing technology. The utility of data 
depends upon the quality and quantity of the information generated as well as the format 
(e.g., application of universal standards) within which the data is stored.  
 
The U.S. Army Corps of Engineer’s Computer-Aided Design and Drafting 
(CADD)/Geographic Information System Technology Center for Facilities, Infrastructure, 
and Environment has been assigned to develop SDSs for Facilities, Infrastructure, and 
Environment. The SDSFIE has focused on the development of graphic and nongraphic 
standards for GIS implementations at Air Force, Army, Navy, and Marine Corps 
installations, the U.S. Army Corps of Engineers Civil Works activities, and other government 
organizations. 
 
The SDSFIE provide a standardized grouping of geographically referenced (i.e., geospatial) 
features or objects (i.e., real-world) depicted graphically on a map at their real-world location 
(i.e., coordinates). Each geospatial feature has an “attached” attribute table containing 
pertinent data about the geospatial feature. 
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The SDSFIE is the only “nonproprietary” GIS standard designed for use with the 
predominant commercially available off-the-shelf GIS and CADD (e.g., Environmental 
Systems Research Institute ArcInfo and ArcView; Intergraph MGE and GeoMedia; 
AutoDesk AutoCAD, Map and World; and Bentley MicroStation and GeoGraphics), and 
relational database software (e.g., Oracle and Microsoft Access). This nonproprietary design, 
in conjunction with its universal coverage, has propelled the SDS into the standard for GIS 
implementations throughout the DoD, as well as the de facto standard for GIS 
implementations in other federal, state, and local government organizations; public utilities; 
and private industry throughout the U.S. and the world. 
 
The SDSFIE (along with the Facility Management Standards for Facilities, Infrastructure, 
and Environment [FMSFIE]) is distributed via CD-ROM and the Internet 
(http://tsc.wes.army.mil). A user friendly interactive Microsoft Windows-based software 
application installs the SDSFIE/FMSFIE “Browser” and “Generator” applications on desktop 
computers and networks. The “Browser” application provides viewing and printing 
capability. The “Generator” application generates Structured Query Language code for 
construction of the GIS database. 
 
The CADD/GIS Technology Center annually updates and expands the SDSFIE. Prior to July 
1999, the SDSFIE was known as the Tri-Service Spatial Data Standards and the FMSFIE 
was known as the Tri-Service Facility Management Standards. The SDS/FMS Release 1.90 
and 1.95 were completed in December 1999 and April 2000, respectively. The 
SDSFIE/FMSFIE Release 2.00 was completed in January 2001. 
 
 
OBJECTIVE: Establish/maintain Camp Pendleton’s GIS natural resources coverages and 
databases, ensuring all information is current and meets geoinfo standards and quality 
controls.  
 
 
Priority Planned Actions: 
 

• Continue to develop precise and reliable natural resources datasets. Ongoing.  
 

• Semiannually review GIS data to advise resource managers of needs to update 
datasets during budget planning and programming and in preparation of publishing 
the semiannual Environmental Operations Map. Ongoing.  

 
• Ensure that standards for GIS database dictionaries and associated metadata for all 

Camp Pendleton GIS coverages are met. Ongoing.  
 

• Ensure that all contracts with the potential for producing spatial data will include 
specific language with respect to the production of spatial data that are fully 
compatible with Camp Pendleton’s GIS database. Ongoing.  
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• Ensure that the information system support staff responsible for operating and 
maintaining the system annually obtain focused training regarding current 
technologies and uses of GIS technology as related to natural and cultural resource 
management on a military installation. Ongoing.  

 
• Ensure all reports, maps, and data received from contractors and supporting studies 

and surveys are received in digital versions for addition to GIS and the Document 
Management System. Ongoing. [Also applies to Section 4.14.3.] 

 
• Evaluate the quality, accuracy, and resolution of mapped environmental data for all 

coverages. Ongoing.  
 

• Identify, in specific terms, the appropriate use of each data layer based on the quality 
and resolution of the data source, and whether it is current. Ongoing.  

 
• Require field verification of all data for site specific projects; including soil testing, 

on-site inventories for sensitive species, etc. Ongoing.  
 

• Every six months, update the Base’s Environmental Operations Maps to include the 
most current species and natural resource data. Ongoing. [Also applies to Section 
4.5.1.] 

 
• Establish a database design for each federally listed species, and selected other 

species as appropriate, to ensure that survey data and summary statistics are 
comparable from year to year and fulfill requirements for Biological Opinion terms 
and conditions. 2002. 

 
• Update GIS data layers for natural and cultural resources from various internal and 

external reports and NEPA documents written for the Base. Clear backlog by 2004.  
 
 
 Other Planned Action 
 

• Digitize, with high-resolution scanning, the historical and ongoing aerial photos of 
the Base and provide archival storage protection for the original prints. 2002. [Also 
applies to Section 4.2.3.] ** 

 
 
OBJECTIVE: Maintain operational GPS capability for use with Camp Pendleton’s GIS to 
quickly and accurately map natural resources to provide to biologists, planners, and 
contractors in an efficient manner.  
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Priority Planned Actions: 
 

• Ensure all GPS hardware, software, and maintenance agreements are current. Also, 
ensure these are technologically advanced and capable of withstanding extreme 
mapping conditions. Ongoing. [Also applies to 4.14.2, third objective.]  

 
• Ensure that all GIS computer hardware, software, peripherals, and maintenance 

agreements are current. Also ensure that hardware and software are capable of 
complex computations and manipulations with large data sets, detailed graphics are 
viewable, and that quality maps and reports can be produced. Ongoing. [Also applies 
to 4.14.2, third objective.] 

 
• Develop a Standard Operating Procedure for using the GPS unit in the field and for 

data translation with a software interface that is user friendly for Natural Resources 
Department personnel. 2002.  

 
 
OBJECTIVE: Develop new information and products that increase the efficiencies of the 
planners and managers. Ensure the technically sound, practical, and appropriate use of 
storage and computer technology to manage, analyze, and communicate natural resource 
information in support of management decisions.  
 
 
Priority Planned Actions: 
 

• Seek out and use existing technology and make strategic investments in new 
technologies and creative, innovative management techniques to address local, 
regional, or global environmental problems. Ongoing.  

 
• Facilitate better natural resource decisions on Camp Pendleton by improving the 

capability to access, organize, analyze, and reproduce maps, inventories, remotely 
sensed data, and other natural resource planning documents. Ongoing.  

 
• Ensure all GPS hardware, software, and maintenance agreements are current. Also, 

ensure these are technologically advanced and capable of withstanding extreme 
mapping conditions. Ongoing. [Also applies to Section 4.14.2, second objective.] 

 
• Ensure that all GIS computer hardware, software, peripherals, and maintenance 

agreements are current. Also ensure that hardware and software are capable of 
complex computations and manipulations with large data sets, detailed graphics are 
viewable, and that quality maps and reports can be produced. Ongoing. [Also applies 
to Section 4.14.2, second objective.] 

 
• Anticipate the need for and seek compatibility with other Base systems, so that land 

use decisions are coordinated to the greatest extent possible. Ongoing. 
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• Create a demonstration of data resolution limitations for a range of environmental 
applications, and the hazards of using multiple map scales. 2002. [Also applies to 
Section 4.14.1, second objective.] 

 
 
Other Planned Action: 
 

• Acquire any commercially available GIS products that would enhance Camp 
Pendleton’s GIS database. ** 

 
 
4.14.3 Information Integration: Storage, Access, and Dissemination 
 
Data developed through fieldwork, surveys, and inventories as part of all AC/S ES managed 
contracts, cooperative agreements, and project specific surveys are incorporated within GIS 
layers and databases, which allows selection of specific information to be displayed for 
general basewide, project specific, or training applications.  
 
Natural resource data is made available to the Base community through the publication of 
three primary maps: the Base Special Training Map, the Natural Resource Map, and the 
Environmental Operations Map. These maps provide training units and organizations on 
Base with information regarding the locations and distributions of sensitive species and 
habitats on the Camp Pendleton. For each environmentally sensitive area depicted on the 
maps, constraints, restrictions, and guidance are identified. 
 
The Base Special Training Map, published by the Defense Mapping Agency, illustrates 
general land use and environmental and natural resources on Camp Pendleton at a scale of 
1:32,500 (1 inch represents 32,500 feet). While this map is useful as a general reference, it is 
only revised every few years (the most current version, was revised in October 1997) and the 
geospatial representation of data is not highly accurate for localized planning. To provide 
more up-to-date natural resource and land use information for general Base distribution, the 
AC/S ES IS Branch publishes a Natural Resource Map and an Environmental Operations 
Map. Revised more frequently than the Base Special Training Map, the Natural Resources 
Map is printed at a similar scale and is for general planning purposes only. Alternatively, the 
Environmental Constraints Map is published semiannually, at a larger scale for use in the 
field (approximately 1:24,000), and in a black and white format for mass copying and 
distribution. The Environmental Operations Map is the primary natural resource reference 
map for Range Control, military trainers, Fire Department personnel, and Base managers and 
planners.  
 
In 1998, efforts continued towards implementation of a shared basewide GIS program. As a 
cooperative effort, the Base Policy and Technical Workgroups have continued working to 
establish a framework for the organized, sustainable implementation of GIS technology 
throughout the Base. Current efforts include establishment of metadata standards in 
accordance with Executive Order 12906, network connectivity between data partners, and the 
setting of geospatial data standards.  
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IS Branch of AC/S ES is in the process of developing an intranet web site to increase access 
to environmental compliance and natural resources related information. This web site will be 
used to disseminate environmental guidance, policy, natural resource data, GIS maps, and 
other information to Base managers and land users.  
 
For non-GIS based data, the ES office is currently developing the organizational capacity and 
policy for the coordinated management of this resource. Tabular data and text information 
have historically been managed at the individual AC/S ES staff member or branch level 
through the use of desktop databases and other software programs. The lack of coordination 
and an absence of formal ES policy concerning the management of this information have 
resulted in less than optimal teamwork among branches, decreased efficiencies, a loss of 
corporate knowledge, and poor project turnover for new or reassigned employees.  
 
One of the projects that Environmental Security has undertaken to improve the storage, 
maintenance, and accessibility of natural resource management information is the 
development of a Technical Integrated Information Center (TIIC). This state-of-the-art center 
is designed to provide virtual library resources for the archiving and retrieval of ES data and 
documents. The TIIC is still in development stages. One objective of the TIIC program is to 
provide automated management of all Camp Pendleton environmental documentation for 
compliance with NEPA and MCO P5090.2A, including Environmental Assessments, 
Categorical Exclusions, and Environmental Impact Statements. 
 
 
OBJECTIVE: Establish/maintain a repository of Camp Pendleton’s environmental 
knowledge base and provide accessibility to data and information for biologists, planners, 
contractors, and others in a quick and timely manner. 
 
 
Priority Planned Actions: 
 

• Continue development and maintenance of the Technical Integrated Information 
Center. Ongoing.  

 
• Ensure all reports, maps and data received from contractors and supporting studies 

and surveys are received in digital versions for addition to GIS and the Document 
Management System. Ongoing. [Also applies to Section 4.14.2, first objective.] 

 
• Maintain hard and soft copy records of reports, studies, reference materials, and 

periodicals for environmental inventory. Ongoing.  
 

• Develop (2002) and maintain a natural resources intranet website for access to natural 
resource data catalog by Base organizations. Ongoing.  

 
• Facilitate distribution of updated Environmental Operations Maps to Base users. 

Ongoing. [Also applies to Section 4.5.1.] 
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• Develop a Standard Operating Procedure for the release of GIS data and 
survey/monitoring results. 2002.  
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CHAPTER 5 
 

PUBLIC ACCESS, NATURAL RESOURCE RELATED 
RECREATION, AND EDUCATION  

 
 
The Marine Corps allows access to natural resources to the extent appropriate and consistent 
with the military mission, safety and security requirements, and the sustainability of natural 
resources. Further, it is Marine Corps policy that "...a program for outdoor recreational 
developments will be created in consultation with the Department of the Interior and 
appropriate state agency” (HQMC 1998).  
 
Many recreational activities that occur on Camp Pendleton occur within cantonment areas 
(e.g., fitness centers, swimming pools, bowling allies, tennis courts, athletic fields, concert 
grounds, and cinemas). However, this plan only covers natural resource related recreational 
opportunities which are broadly defined to include activities such as hunting, fishing, 
camping, beach access, hiking, jogging, bicycling, and horseback riding. Recreational 
activities are only allowed in areas not being used for military training and when security, 
natural resource and fire conditions allow. The AC/S O&T may close portions of the Base to 
recreational activities because of security, military training requirements, fires, inclement 
weather, or wildlife management concerns. In training areas, most recreational activities are 
limited to weekends and holiday periods to reduce conflicts with training exercises. San 
Onofre State Park provides public access and recreational opportunities year round in its 
4 miles of beach (25% of the Base’s coastline) and 2000 acres leased from Camp Pendleton.  
 
DoD bases and stations are authorized to execute cooperative agreements with other state and 
local agencies or institutions for the exchange of information or conducting research or study 
projects that will contribute to the installation's integrated natural resources management 
program. Consultation with state and other federal agencies regarding outdoor recreation 
plans is an informal process. With the passage of the Sikes Act Improvement Act of 1997, 
this INRMP now replaces former requirements for a cooperative agreement or plan. 
Authorizations for issuance of permits and collection of fees for access to natural resource-
dependent outdoor recreation were reiterated in the Sikes Act Improvement Act of 1997.  
 
A nominal fee for participation in each program established on Camp Pendleton may be 
charged under this authorization. Fees or proceeds from these programs are used for 
management and enhancement of fish and wildlife programs on Camp Pendleton. All 
recreational activities, including fishing and hunting, at Camp Pendleton are subject to 
applicable federal laws, state laws, and Base regulations. Legislation and regulations relevant 
to natural resources related recreation management are summarized in Appendix B. 
 
Outleases and recreation programs on Base provide access to natural resources through a 
variety of activities for Base personnel and members of the general public. To illustrate the 
facilities and opportunities available, Table 5-1 presents general categories and the 
recreational facilities/resources available to each patron. 
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TABLE 5-1. Camp Pendleton recreational facilities/resources available.  

Patron Category Recreational Facilities/Resources Available 

1. Active duty and retired military personnel, 
Medal of Honor recipients, etc. Family 
members (spouses, children, and dependent 
parents) of active duty, reserve, or retired 
military personnel. This includes surviving 
spouses, children, and dependent parents of 
service members who died while on active 
duty or who were Medal of Honor recipients. 
Family members of foreign military 
personnel assigned to the U.S. Armed forces. 
Employees of the Red Cross and their family 
members who are required to reside aboard 
Camp Pendleton. Civilian employees in a 
temporary duty status who are residing 
aboard Camp Pendleton. MCCS employees. 

 

Everything. 

2. ROTC members, under orders, who are 
conducting summer training or orientation 
visits to Camp Pendleton. 

 

Everything except Del Mar and San Onofre Beach 
Cottages. 

3. Civilian employees and visitors to Camp 
Pendleton (upon approval of the CG or local 
commander). 

 

Same as General Public. 

4. Active duty personnel of the Armed Forces 
of a foreign nation visiting Camp Pendleton. 

 

Same as General Public with additional access to 
Retail Division (exchanges, stores, service stations, 
etc.) and Service Division (video/car rentals, 
beauty/barber/tailor shops, etc.). 
 

5. Federal employees who work on Camp 
Pendleton. Family members of federal 
employees in programs specifically approved 
by the CG. 

 

Everything except Del Mar and San Onofre Beach 
Cottages, Retail Division facilities and most Service 
Division facilities. 

6. General Public (civilians unaffiliated with 
the military and unaccompanied by a Base 
employee or military affiliate). 

Food establishments (such as Subway, McDonalds, 
etc., not Clubs), vending machines and pay phones. 
 
Hunting/fishing, live bands/concerts, museum (by 
appt), outdoor races (biking, runs, marathons), 
bicycling (via Old Hwy 101 transit route), self-
guided tour. 
 
San Onofre State Park, beach and inland hiking, 
undeveloped camping (Red Beach), bicycling, 
surfing, beach access. 

 
 
The program goals, objectives, and planned actions presented in this chapter were developed 
and prioritized to support Camp Pendleton’s approach to public access and natural resource 
related recreation. Where planned actions support more than one management program 
objective they are repeated under different subsections within the chapter. Several 
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organizations on Base are involved in the administration and coordination of different aspects 
of public access and recreation. These organizations are included in the descriptions of the 
programs within this chapter.  
 
 
5.1 PUBLIC ACCESS 
 
Military and nonmilitary agencies and individuals may be granted access to the Base to 
conduct research, to use training facilities (e.g., for local law enforcement training), for 
cultural resource related reasons, to go on organized field tours, or for other special purposes 
such as Scouting events and high school proms. The Consolidated Public Affairs Office 
publishes a self-guided tour along primary roads of the Base to introduce visitors to historical 
and ecological points of interest. Special events sponsored or hosted by Base organizations, 
ranging from the annual rodeo and “mud runs” to outdoor music concerts are open to the 
general public. However, only natural resources related recreational and educational 
opportunities on Base are described in this chapter. 
 
Long term access to the Base is granted to public or governmental entities for nonmilitary 
purposes in the form of real estate agreements, including leases and easements. This has 
enabled public access to the San Onofre State Park and includes the vehicle transit access 
provided on the Interstate 5 corridor.  
 
Public access on Camp Pendleton is restricted for the safety of visitors and security, 
antiterrorism and force protection requirements of Camp Pendleton to ensure the safety of 
personnel and mission-essential property and resources aboard the Base. Overall access 
control is implemented through protective measures and specific actions required to reduce 
vulnerability to known or anticipated terrorist or other criminal attack. These protective 
measures and actions are implemented by all DoD components in accordance with the 
Terrorist Threat Condition System (THREATCON). The THREATCON system describes 
five progressive levels of protective measures required in response to terrorist threats 
identified through local and national level intelligence community assessments. These five 
THREATCON levels are: 
 
• NORMAL – Applies when a general threat of possible terrorist activities exist but 

warrants only a routine security posture. 
 
• ALPHA – Applies when there is a general threat of possible terrorist activity against 

personnel and installations, the nature and extent of which are unpredictable. 
 
• BRAVO – Applies when an increased and more predictable threat of terrorist activity 

exists. 
 
• CHARLIE – Applies when an incident occurs or intelligence is received indicating some 

form of terrorist action against personnel and installations is imminent. 
 
• DELTA – Applies in the immediate area where a terrorist attack has occurred or when 

intelligence has been received that terrorist action against a specific location is likely.  
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At levels above NORMAL security requirements may result in the curtailment of or 
increased restriction on public access for natural resource programs addressed in this INRMP 
or other purposes. These restrictions may be basewide or localized as to time, location or 
activity. THREATCON levels may change at anytime without warning or notification and 
may not follow sequentially through all five levels. 
 
 
GOAL: Provide public access to the Base for natural resource related recreational and 
educational opportunities that are compatible with the military mission and natural resource 
sustainability. 
 
 
5.1.1 Public Access Policy and Coordination 
 
Several organizations on Camp Pendleton are involved in the granting of public access to the 
Base. The role of these organizations and the general policy of such access for nonmilitary 
functions are described in Base Order 5720.16A (Policies and Procedures for Non-Military 
Use of Marine Corps Base, Camp Pendleton). The Base organization(s) involved in granting 
access depends largely upon the location and nature of the activity to occur on Base. In some 
instances, such as the San Onofre State Park (administered by California State Parks), public 
access is coordinated through a lease holding agency.  
 
AC/S O&T is the coordinating agency for all military and nonmilitary organizations desiring 
to use training ranges, training areas, and airspace on Base. AC/S O&T also provides 
organizations and agencies external to the Base with Base use request forms and procedure 
instructions upon request.  
 
The AC/S MCCS manages, coordinates and operates recreational activities that are 
dependent on developed facilities, such as the equestrian facilities, golf course and developed 
campgrounds. Recreational activities that are natural resources dependent are under the 
management of the Resource Management Division of AC/S Environmental Security and are 
administered by the Resources Enforcement and Compliance Branch (game wardens) with 
assistance from professional staff biologists. AC/S ES serves as the coordinating agency for 
the use of Camp Pendleton for such natural resources related usage as: grazing, hiking, 
hunting, fishing, and non developed camping. AC/S ES, in turn, coordinates such activities 
that involve the use of training lands with AC/S O&T. Public access to MCAS is coordinated 
through the MCAS Operations Officer. Lastly, the Director of the Consolidated Public 
Affairs Office serves as the coordinating agency for all use and access of Camp Pendleton by 
the media. 
 
MCB Camp Pendleton incurs costs, both direct and indirect, when Base facilities, training 
areas, and ranges are used. It is Base policy that all reimbursable costs be recovered. All 
nonmilitary organizations are required to have a real estate license to use facilities at Camp 
Pendleton and, with the exception of those granted waivers of fees by the Commanding 
General, will be charged a usage fee (BO 5720.16A).  
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Requests for use of Camp Pendleton facilities by nonmilitary organizations must be received 
ninety (90) days prior to the first day of the requested activity (BO 5720.16A). Requests for 
field trips need to be submitted to the Consolidated Public Affairs Office at least 60 days in 
advance along with proof of liability insurance. Field trip requests are typically limited due to 
staffing constraints and training area availability.  
 
 
OBJECTIVE: Improve public awareness of access and the opportunities for access, where 
compatible with the military mission and natural resource sustainability.  
 
 
Priority Planned Actions: 
 

• Annually review recreational coordination procedures for use of training areas with 
recreation program managers and land managers. Ongoing.  

 
• Develop a Camp Pendleton natural and cultural resource presentation to provide 

information and awareness to new Base personnel, interested community groups, and 
others. 2002. [Also applies to Section 5.5.] 

 
• Update and complete the Outdoor Recreation Plan. 2003.  

 
• Evaluate the feasibility and desirability of expanding inland/freshwater fishing 

opportunities to the general public. 2004. [Also applies to Sections 4.4.5; 5.2.2.] 
 
 
Other Planned Actions: 
 

• Revise and publish an updated “Welcome to Camp Pendleton” flier as needed. * 
 

• Identify opportunities to provide public access to natural resource related activities to 
demonstrate Camp Pendleton’s success at conserving natural resources. [Also applies 
to Section 5.5.] * 

 
 
5.1.2 Real Estate Agreements: Leases, Easements, etc. 
 
Camp Pendleton allows reoccurring use of 28,500 acres (22.8%) of the Base to non military 
organizations through leases, easements, outgrants, etc. These agreements include easements 
for public utilities (e.g., SONGS, SDG&E pipelines, and telephone cables); transit corridors 
(e.g., I-5); leases to public recreational, educational, and organizations (e.g., San Onofre State 
Park, Boy Scouts of America, and Fallbrook and Oceanside School Districts); and 
agricultural leases for row crop production, seed collection, and grazing.  
 
 
OBJECTIVE: Ensure that all real estate agreements are compatible and consistent with 
Camp Pendleton military mission, natural resources management, and public access policies.  
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Priority Planned Actions: 
 

• Review all new leases and the renewal of existing leases for compliance with Base 
natural resource management goals and programs including terms and conditions of 
USFWS programmatic biological opinions. Ongoing.  

 
• Ensure that Base recreation program managers are involved in the review of any lease 

involving recreational activities. Ongoing.  
 

• Ensure compliance of lease and easement holders with the terms of their respective 
real estate agreements. Ongoing.  

 
• Unless granted a waiver of fees by the Commanding General, ensure that the Base 

receives a fair market use fee for all non DoD use of Camp Pendleton. Ongoing.  
 

• Establish standardized criteria for the length and conditions of long term leases and 
easements. 2004.  

 
 
5.2 HUNTING AND FISHING 
 
Camp Pendleton’s hunting and fishing program dates as far back as the early 1950s with the 
development of the Cooperative Plan for the Conservation and Management of Fish and 
Wildlife Resources Aboard Camp Pendleton, signed by DoI, DoD, and CDFG in August 
1963.  
 
The Base hunting and fishing program is managed in cooperation with the CDFG and is in 
compliance with California law and the annual framework established by CDFG. Section 
640, Title 14, California Code of Regulations (Management of Fish and Wildlife on Military 
Lands) and Sections 3450 through 3453 of California Fish and Game Code allow the Base 
sufficient flexibility in administering its hunting and fishing program to avoid conflicts with 
military training. The Base has coordinated with the California Department of Fish and Game 
to revise its deer hunting management approach on Camp Pendleton to improve hunting 
opportunities. A change in the season opening dates helped to reduce restrictions to hunting 
area access historically imposed by the high fire danger common during deer hunting season. 
The result has been excellent military and civilian participation and perennially high hunter 
success rates. In the case of deer, the Base has maintained rates of deer reproduction and 
hunter success consistent with the remainder of California. In addition, the Base has 
traditionally invited the California Fish and Game personnel to participate in conducting 
helicopter surveys of pre-hunt deer populations. 
 
The AC/S ES Resource Management Division administers the Base hunting and fishing 
programs. Base biologists review limits established by the state and set quotas at or below 
those limits. Base game wardens issue permits, check users in and out of areas, collect data 
on species harvested, and enforce state as well as Base game regulations. Base Hunting and 
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Fishing Regulations, which are based largely on the states’ current regulations, and are 
published in Chapter 13 of the Base Order P5000.2J (Base Regulations). Base Hunting and 
Fishing Regulations are subject to change to accommodate training, mission, and 
environmental concerns and may not be reflected in the most current Base Regulations.  
 
 
GOAL: Provide mission compatible and ecologically sustainable hunting and fishing 
opportunities that enhance quality of life for military personnel, dependents, and the public. 
 
 
5.2.1 Recreational Hunting 
 
Recreational hunting occurs most of the year and includes small/upland game, deer, and 
waterfowl hunting (Table 5-2). Hunting is allowed over most areas of the Base when not in 
use for military training. Hunting is not permitted in dud-producing impact areas, most 
cantonment areas, areas of reduced habitat (e.g., recently burned), and areas with sensitive 
vegetation and habitat. It is allowed within some non dud-producing impact areas if no 
training is occurring. Hunting is allowed before and after working hours (0730-1600) on 
Wednesdays and all day on holidays and weekends in areas not in use for military training.  
 
 
 

TABLE 5-2. Hunting seasons on Camp Pendleton.  

Species 
a Dates 

b Limit 

Mourning Dove 1 September to mid-September, and 
Early November to mid-December 

10 per day; 20 in possession 

California Quail mid-October to late January  10 per day; 20 in possession 

Band-Tailed 
Pigeon 

mid-December to late-December 2 per day; 2 in possession 

Waterfowl mid-October to late-June Variable by species 

Deer (archery)  October to mid-December 1 per day; 1 in possession 

Deer (rifle) November to early-December 1 per day; 1 in possession 

Ground Squirrel Year round None 

Brush Rabbit and 
Cottontail Rabbit 

1 July to 30 January 5 per day; 5 in possession 

Jackrabbit Year round None 

a
 Species may be added to or removed from this list, depending upon resource needs and as long as 

state and federal hunting regulations are met. 
b
 Actual dates of hunting periods vary. The Resources Enforcement/Compliance Branch publishes 

specific dates annually. 
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The number of hunters allowed in each hunting area is based on the size of the area, 
vegetation, fire frequency, road access, game species population levels, game warden 
availability, and/or cumulative harvest for the current season. This allows Camp Pendleton to 
spread hunter pressure across the Base and avoid too much pressure on any single area and 
helps to provide a quality hunting experience while better managing game populations.  
 
Hunting is available to active duty military, retired service members, DoD employees, 
dependents and civilian hunters. In addition to holding a valid state hunting license, hunters 
must hold a valid Base Hunting Permit, which may be purchased from the Game Wardens. 
The CDFG typically issues 480 deer tags annually to the Base for the Camp Pendleton 
Special Hunt (zone G-10). Camp Pendleton determines the distribution of these tags between 
military and civilian hunters. Additionally, civilian permits for small/upland game species are 
issued by Camp Pendleton. Hunters with disabilities may coordinate necessary amenities 
with game warden staff. Staff can assist with the placement of hunters in more accessible 
areas, provide field chairs, etc. The Base restricts hunting to daylight hours and may limit the 
take of some species beyond which would otherwise be legally allowed. 
 
Hunters may use firearms (except pistols), crossbows, or bow and arrows, in accordance with 
all applicable state and base regulations. They are required to check in and check out with the 
game wardens on a daily basis. This allows the wardens to see each animal taken and obtain 
detailed data on the species, number, sex, age, and condition of animals harvested; hunter 
success; and other parameters. 
 
While not a common activity, Camp Pendleton allows hunters to field train hunting dogs 
with game birds during daylight hours between 1 July and 31 March. Hunters must ensure 
that the birds are not harmed or killed while training the dogs. All people planning to train 
hunting dogs on Base must have a CDFG permit and approval from Base game wardens. 
Hunters who are field training dogs during the hunting season may allow their dogs to 
practice pointing and flushing wild birds such as California quail (Callipepla californica). 
 
 
OBJECTIVE: Provide a quality, sustainable hunting experience for military and civilian 
patrons within the constraints of the military mission and capability of the resources. 
 
 
Priority Planned Actions: 
 

• Submit Camp Pendleton quotas for deer tags, annually to the CDFG for approval. 
Ongoing.  

 
• Ensure that staff responsible for implementing and enforcing the hunting program 

obtains training regarding the implementation and enforcement of laws and 
requirements relevant to hunting and other natural resource/conservation needs on 
Base. Ongoing.  

 
• Establish informational booklets on game species programs. Update material as 

needed. 2002. [Also applies to Section 5.5.] 
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• Develop a Game Management Plan for small game, and upland game species 

(incorporating fisheries and deer management plans). 2003. [Also applies to Section 
4.4.5.] 

 
 
Other Planned Actions: 
 

• Assess the feasibility and desirability of expanding the hunting program to include 
additional species. If desirable and feasible, coordinate changes through normal Base 
staffing procedures and the Base NEPA process. [Also applies to Section 4.4.5.] *** 

 
• Evaluate possible measures for improving training area availability for the hunting 

program when areas are not in use by military training. * 
 
 
5.2.2 Recreational Fishing 
 
Fishing opportunities at Camp Pendleton range from surf fishing on authorized beaches to 
fresh water fishing at a variety of inland locations. Surf-fishing and diving for mollusks, 
crustaceans, and clams is permitted for military and civilian personnel on the beach area 
extending from the southern boundary of San Onofre State Park beach to the northern bank 
of the Santa Margarita River. Fishing from the northern Del Mar harbor jetty is permitted, 
and clamming is permitted at San Onofre Beach. The general public is allowed surf-fishing 
privileges. Take, possession, and season limitations of salt water fin fish and invertebrates are 
based on the CDFG regulations (although the Base may place further restrictions on these 
regulations for management purposes in the future). Specific fishing locations are provided 
when a Camp Pendleton Fishing Permit is purchased. 
 
The fresh water game fish species found on Base include black (largemouth) bass 
(Micropterus salmoides), channel catfish (Ictalurus punctatus), brown bullhead (Ictalurus 
nebulosus), green sunfish (Lepomis cyanellus), bluegill (Lepomis macrochirus), and black 
crappie (Pomoxis nigromaculatus). Most fresh water species, including the exotic red swamp 
crayfish (Procambarus clarkii), may be taken all year long. The invasive, exotic bullfrog 
(Rana catesbeiana) may also be taken under recreational fishing regulations on Base. 
Although there are no length restrictions on most of the species, some have maximum takes.  
Inland fishing may be authorized at Horseshoe Lake, Case Spring ponds, Santa Margarita 
River (above Stewart Mesa Road in winter months only), Lake O'Neill, Whitman Pond, 
Pilgrim Creek Pond, Broodmare Ponds, Wildcat Ponds, Windmill Lake, and Las Flores 
Slough (from I-5 bridge west to the ocean) (Figure 5-1). Fishing is permitted at Pulgas Lake 
for catch and release only.  
 
Fishing in designated inland ponds is available to active duty military personnel, DoD 
personnel, retired service members, dependents, and guests when accompanied by a sponsor. 
The number of military affiliates fishing in upland waters is unrestricted; however, patrons 
engaged in fishing must have a valid state fishing license. Licenses/permits are required for 
all persons 16 years of age and older. Currently, the general public is not permitted to 
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freshwater fish on Base, although the Base may issue Group Fishing Permits to organized 
groups. The general public is allowed surf-fishing privileges. All fishing participants may be 
assessed a fee established by the Commanding General. 
 
In addition to compliance with the California Fish and Game laws, Camp Pendleton has 
restrictions that affect recreational fishing, such as ‘daylight fishing only’ in some areas, at 
some times, and license requirements at all fishing locations. Fishing at areas in training 
areas is limited to weekends, established holidays, and days next to holiday weekends when 
the Base provides multiple days off for military personnel. Inland fishing at Lake O’Neill is 
available year round and is not typically restricted for reasons pertaining to training. The 
Resources Enforcement/Compliance Branch stocks Lake O’Neill occasionally with exotic 
game fish, including largemouth bass, bluegill, black crappie, and channel catfish.  
 
 
OBJECTIVE: Provide a quality, sustainable outdoor fishing experience for military and 
civilian patrons within the constraints of the military mission and capability of the resources. 
 
 
Priority Planned Actions: 

 
• Ensure that staff responsible for implementing and enforcing the fishing program 

obtain focused training (ideally, at or equivalent to the Federal Law Enforcement 
Training Center in Georgia) regarding the implementation and enforcement of laws 
and requirements relevant to fishing on Base. Ongoing.  

 
• Evaluate the feasibility and desirability of expanding inland/freshwater fishing to the 

general public. 2004. [Also applies to Sections 4.4.5; 5.1.1.] 
 

• Develop a Fisheries Management Plan to address the adverse impacts to Camp 
Pendleton’s fresh water lakes and ponds from siltation, stagnation, exotic species and 
aquatic plants. 2005. [Also applies to Section 4.4.5.] 

 
 
Other Planned Actions: 
 

• Conduct a Comprehensive Freshwater Fisheries Management Study. [Also applies to 
Section 4.4.5.] *** 

 
• Complete a master plan for recreational and other uses of Lake O’Neill. [Also applies 

to Section 5.3.1.]** 
 

• Evaluate the feasibility and desirability of installing a low cost/maintenance water 
quality improvement system for Lake O’Neill. [Also applies to Section 4.4.5.] * 
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5.3 OTHER NATURAL RESOURCE RELATED RECREATION 
 
MCB Camp Pendleton offers many natural resource related recreational opportunities beyond 
hunting and fishing, including developed and undeveloped camping, picnicking, beach and 
ocean use, equestrian activities, hiking, jogging, races, bicycling, etc. 
 
 
GOAL: Provide mission compatible and ecologically sustainable outdoor recreational 
opportunities that enhance the quality of life for military personnel and the general public. 
 
GOAL: Ensure that natural resource related recreation is in compliance with all applicable 
environmental laws or their implementing regulations.  
 
 
5.3.1 Camping and Picnicking 
 
The San Onofre State Park has two campgrounds, one inland at the San Mateo section and 
one in the San Onofre section adjacent to sandstone cliffs. These sites are all open to the 
general public. The campground in the San Mateo section of the Park has 150 developed 
sites, showers, and hook ups for trailers and campers. The campground in the San Onofre 
section of the Park has 221 developed sites with cold, outdoor showers and hook ups for 
trailers and campers. San Onofre State Park is leased from Camp Pendleton and campsites 
are managed by the California State Parks. The management of San Onofre State Park 
campsites is completely separate from the management of campsites on the rest of Camp 
Pendleton. 
 
Throughout the rest of the Base, developed camping opportunities are available to active and 
retired military, their dependents, civilian Base personnel, and guests. Cottages and 
campsites with electrical hook ups and picnic cabanas are available at the Del Mar and San 
Onofre Beaches. Recreational camping and picnic cabanas are also available at Lake O’Neill. 
The Lake O’Neill Campgrounds offer tent camping and developed campsites with water, 
electricity, and sewer hookups. The Lake O’Neill Peninsula is available for large group 
activities like promotions, retirements, and wedding receptions. This area has picnic cabanas, 
BBQ grills, a stage, electrical power, and athletic facilities. Bumper boats, paddleboats, and 
rowboats are available to rent. 
 
Upland camping on Base is undeveloped with no toilets or water provided. Campers are 
required to obtain an annual camping permit and must coordinate campsite use with the game 
wardens to verify site availability. Up to 1,000 permits are issued per year on a first come, 
first served basis. In addition, group camping permits, valid for 4 days (primarily weekends 
and holidays), may be obtained from the Resources Enforcement/Compliance Branch. 
Seniors (>65 years old) and patrons with disabilities receive a fifty percent discount on 
camping fees. 
 
The Resources Enforcement and Compliance Branch designates undeveloped recreational 
campsites (after coordination with Range Operations) that will not conflict with training 
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activities or natural resource management objectives. Currently, undeveloped recreational 
campsites may be available in the following upland locations: Talega Canyon, Uniform 
Beach bluffs, Pulgas Lake, Case Springs (larger and smaller ponds), and San Mateo Creek 
(Figure 5-1). Additional campsites occur within riparian and beach areas. 
 
Depending upon location, campgrounds on Base are supervised by MCCS staff, the game 
wardens from RECB, and/or beach lifeguards. In addition, volunteer night host residing at 
the beach campgrounds assist with after hours supervision of those areas. 
 
 
OBJECTIVE: Provide for a quality, sustainable camping and picnicking experience for 
military and civilian patrons within the constraints of the military mission and capability of 
the resources. 
 
 
Priority Planned Actions: 
 

• Promote the ‘undeveloped’ camping program to a maximum of 1,000 annual permits. 
Ongoing.  

 
• Ensure patron awareness of, and compliance with, Base Order P11320.13D (Fire 

Protection Regulations and Instructions) regarding campfires, use of stoves, etc. 
Ongoing.  

 
• Evaluate the potential costs, benefits, and feasibility of reestablishing recreational 

camping opportunities in the Cockleburr bluff area. If desirable and feasible, 
coordinate changes through normal Base staffing procedures and the Base NEPA 
process. 2003.  

 
 
Other Planned Actions 
 

• Complete a master plan for recreational and other land uses of Lake O’Neill. [Also 
applies to Section 5.2.2.] ** 

 
• Evaluate the feasibility and desirability of establishing an agreement with the State 

Park to use campsites in the State Park when Base sites are occupied. * 
 
 
5.3.2 Beach and Ocean Use 
 
Camp Pendleton's land holdings include approximately 17 miles of beachfront; 40% of 
which is managed primarily for recreation by the Base or California State Parks. The leased 
acreage comprising the San Onofre State Park features approximately 4 miles of sandy 
beaches with six access trails from the bluffs above. It includes the famous “Trestles” surfing 
beach. The State Park provides public access year round and activities in the Park are 
administered by State Park personnel. The Park is popular with hikers, campers, swimmers, 
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and surfers. Nature observers may see whales, dolphins, and sea lions offshore. Birdwatching 
is primarily at the marshy area where San Mateo Creek meets the shoreline at Trestles Beach. 
The State Park has two campgrounds and a nature trail that starts at San Mateo Canyon and 
leads to San Mateo State Preserve/Trestles Beach.  
 
In addition to the beach leased to and administered by the State Park, the Base administers 
Del Mar Beach and marina (at the southern end of the Base) and San Onofre Beach (to the 
north). Miles of recreational beach are accessible at these locations to active and retired 
military, their dependents, civilian Base personnel, and guests. Both beaches have cottages 
and campsites with electrical hook ups, picnic cabanas, and recreational equipment. Each 
beach has a bathhouse and lifeguards are on duty year-round. Del Mar and San Onofre 
beaches are open to the general public on July 4th every year as part of Independence Day 
celebrations. 
 
 
OBJECTIVE: Provide for quality, sustainable recreational beach access for military and 
civilian patrons within the constraints of the military mission and capability of the resources. 
 
 
Priority Planned Actions: 
 

• Ensure all beach managers and lifeguards receive training with regard to the 
implementation and enforcement of environmental laws and regulations. Ongoing. 
[Also applies to Section 4.3.3.] 

 
• Complete a master plan for recreational and other land uses of Del Mar Beach. 2004. 

 
 
Other Planned Actions: 
 

• Evaluate the level of unauthorized recreational usage of the beach and the potential 
impacts. If needed, develop possible solutions. [Also applies to Section 4.3.3.] ***  

 
• Maintain the high level of quality of services at Del Mar and San Onofre Recreation 

Beach. Improve landscaping among the rental cabanas. ** 
 

• Limit expansion of waterfront activities at all MCCS beaches and focus efforts 
towards improving existing programs and facilities. [Also applies to Section 
4.3.3.] ** 

 
• Develop a master plan for recreational and other land uses of San Onofre Beach. 

[Also applies to Section 4.3.3.] ** 
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5.3.3 Equestrian Program 
 
The Base Stables provide equestrian activities for active and retired military personnel, their 
dependents, civilian Base personnel, and sponsored guests. Patrons may board horses, take 
riding lessons, and go on trail rides. The stables also host annual horse shows and 
professional rodeo events that are open to the general public. Patrons may ride horses along 
15 miles of designated hillside and prairie trails. In addition, with prior clearance from the 
Resources Enforcement/Compliance Branch, horseback riders may use other areas of the 
Base. Associated with the stables are two pastures for horse grazing, pens and stalls for 
boarding the horses, three riding rings for training, and the rodeo grounds. The larger pasture 
is approximately 1,309 acres and covers much of the Lima training area. The smaller pasture, 
123 acres, is adjacent to the stables. The rodeo grounds have established rings, pens, 
bleachers, etc. as well as associated undeveloped camping and parking sites (for trailering in 
animals). 
 
 
OBJECTIVE: Provide quality, sustainable recreational equestrian opportunities for military 
and civilian patrons within the constraints of the military mission and capability of the 
resources. 
 
 
Priority Planned Actions: 
 

• Work with horse stable management personnel to minimize potential impacts on 
natural resources along horse riding trails. Ongoing.  

 
• Evaluate horse grazing and prepare a plan to ensure the sustainability of the resources 

and the avoidance and minimization of adverse impacts to federally listed species. 
2003. [Also applies to Section 4.10.1.] 

 
 
5.3.4 Hiking, Jogging, and Bicycling  
 
Recreational hiking and jogging are generally permissible throughout the Base for active 
duty military, retired service members, DoD employees, and dependents. However, impact 
areas, restricted areas, range firing and hunting areas when in use, areas closed to protect 
wildlife, and/or areas where troops are training are restricted. About once a month organized 
races are held on Base roads and trails, including the annual “Mud Run” (a 10-km route of 
rugged terrain, training obstacles, deep water, and mud) and “Ridge Run” (a 5 km route 
along steep terrain). The Base allows hikers to use primary and secondary roads, fire breaks, 
and designated hiking trails for recreational hiking and jogging subject to the above 
mentioned restrictions. Hikers must notify the game wardens and receive authorization to 
enter training areas prior to use on weekends and holidays.  
 
Recreational biking on Base is only permitted for active duty military, retired service 
members, DoD employees, and dependents on established roads and trails, except for MCCS 
sponsored race events which are open to the general public. Bicycle riders must notify the 
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game wardens and receive authorization prior to entering any training area. Members of the 
general public may use the established bicycle transit corridor during daylight hours without 
prior authorization as a means of bypassing Interstate 5 between Oceanside and San 
Clemente. The San Onofre State Park also permits cyclists on established trails.  
 
 
OBJECTIVE: Provide quality, sustainable hiking, jogging, bicycling, and races for military 
and civilian patrons within the constraints of the military mission and capability of the 
resources. 
 
 
Priority Planned Actions: 
 

• Identify and develop fitness walking, jogging, and running routes and maps for 
military personnel. 2003.  

 
 
Other Planned Actions: 
 

• Develop a brochure on Base hiking routes. ** 
 

• Identify and develop bicycling routes and maps for military personnel. ** 
 

• Explore the feasibility of charging a permit fee for natural resource tours, hikers, 
bicycling, and photography. ** 

 
• Develop hiking opportunities in the San Mateo, Talega, and DeLuz areas. * 
 
• Explore the feasibility of a bicycle rental program through MCCS in cooperation with 

a community bicycle shop. * 
 
 
5.4 NONMILITARY OFF ROAD VEHICLES 
 
Nonmilitary off road vehicles are not authorized on Camp Pendleton. The term “off road 
vehicle” refers to any motorized vehicle designated for, or capable of, cross country travel 
on, or immediately over, land, water, sand, ice, marshes, swampland, or other natural terrain 
(HQMC 1998; EO 11644). Such activity is not considered consistent with the Base’s 
mission. This recreational use of the land frequently conflicts with military land use 
requirements, wise land management practices, environmental values, and other recreational 
activities. The restrictions of nonmilitary off road vehicle do not apply to official use by an 
employee, agent, or designated representative of the federal government or one of its 
contractors (EO 11644).  
 
 
OBJECTIVE: Eliminate unauthorized, nonmilitary off road vehicle travel. 
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Priority Planned Actions: 
 

• Review damage caused by unauthorized off road travel and incorporate into planned 
restoration efforts and routine maintenance. Ongoing. [Also applies to Section 4.7.2, 
first objective.] 

 
 
Other Planned Actions: 
 

• Repair perimeter fences and limit unauthorized access. ***  
 
 
5.5 ENVIRONMENTAL EDUCATION 
 
The importance of educating Base residents, visitors, and the surrounding communities about 
Camp Pendleton’s unique natural resources, stewardship initiatives, and contributions to 
regional conservation goals cannot be overstated. As far back as the early 1970’s Camp 
Pendleton played host to many organizations and provided numerous group tours and 
lectures to the southern California Chapter of the Soil Conservation Service, San Diego 
County Agriculture Department, the University of California Davis School of Agriculture, 
and annual CDFG regional managers meetings. Other Base environmental awareness efforts 
included sponsoring Los Angeles Zoo field study classes on southern California reptiles, a 
University of California Riverside class on range grasses, SDSU students’ master theses 
(e.g., oak woodlands), an Orange Coast College study on San Onofre Beach erosion and 
ecology, a University of California Los Angeles and USDA study on soils, plus many 
outdoor programs for youth group activities, school events, and Boy and Girl Scouts camp 
outs. 
 
At present, environmental staff on Base conduct frequent slide presentations on natural 
resources and Base management programs to a variety of on-Base and off-Base groups such 
as conservation organizations, service groups and college classes. Base personnel also lead 
field trips to observe wildlife and discuss Base management programs. Events include an 
annual tour for the Friends of the Santa Margarita River and meetings conducted by the 
Biodiversity Research Consortium, National Research Council, and several regulatory 
agencies. 
 
An objective of community outreach and educational programs has been, and continues to 
be, proper public environmental awareness and recognition of DoD stewardship. Awareness 
is accomplished through interpretive signs and programs, nature trails, and viewing areas. 
Interpretive signs and programs provide an opportunity to communicate natural resource 
information and value to users and visitors of Camp Pendleton. Special interest areas, such as 
where military activities are highly visible along I-5 and historic sites, offer a setting for 
education and orientation of the public. Access to cultural sites, however, must be limited to 
prevent vandalism. 
 



  Integrated Natural Resources Management Plan  [October 2001] 

 Chapter 5 Access, Recreation, Education 5-19 

To generate and celebrate environmental awareness and spread the message of support for 
environmental protection, Camp Pendleton annually participates in Earth Day events. For 
example, during 1998, a major Earth Day celebration was held on Base that involved live 
displays of native reptiles, birds and a variety of mammals that occur on Base. News articles 
are prepared periodically for the Base paper and interviews are given frequently to local 
newspapers. Staff also participates with local high schools in a School-to-Career program, 
orienting students monthly to the environmental compliance and natural resource 
management profession. 
 
In addition, MCAS Camp Pendleton is organizing community participation in the nationally 
observed Arbor Day celebrations that encourage tree planting and tree care. Arbor Day 
celebrations are held in communities all over America, with the date determined by the best 
tree planting times in each area. Although traditionally Arbor Day is celebrated on the last 
Friday of April, in California, Arbor Day is celebrated within the week of March 7-14.  
 
Although not an annual event, MCAS Camp Pendleton convened a symposium on 
conservation and management of the arroyo toad in the Fall of 2000 to (1) facilitate 
interaction and sharing of information regarding arroyo toad life history and management 
practices, (2) share information on the latest arroyo toad research, (3) identify future research 
needs, and (4) enhance toad and breeding habitat identification skills. More than 120 people 
attended the event, including representatives from six governmental agencies, academia, 
consultants, and interested citizens.  
 
For land users and personnel on Camp Pendleton, the Environmental Training Branch within 
Environmental Security and the MCAS Environmental Department conduct periodic training 
needs assessments and coordinate the environmental education and training programs. The 
Environmental Training Branch prepares and presents education and training materials, 
conducts the senior commanders symposiums, and delivers the unit operations and logistics 
officers (S3 and S4) training program. This Branch also tracks all environmental training 
programs being conducted on Base, and ensures all training materials and course content 
meet or exceed quality standards, as established by Marine Corps Headquarters and Camp 
Pendleton’s Commanding General. 
 
The Environmental Training Branch is guided by the United States Marine Corps’ 
Comprehensive Environmental Training and Education Program (CETEP). Devised in 1992, 
CETEP is a Headquarters Marine Corps sponsored program that was approved at the highest 
levels by both the USMC training (CG, MAGTEC) and environmental (Deputy Chief of 
Staff, Installations and Logistics) functional commands. CETEP was designed to incorporate 
the development and program management aspects of the USMC Systems Approach to 
Training (SAT) and principles of Total Quality Leadership (TQL) into a program and 
program-development process to address the environmental training challenge Marine Corps-
wide. The ultimate goal of CETEP is to ensure that appropriate environmental instruction and 
information are provided at all levels of the Marine Corps in the most effective manner to 
achieve full compliance with all environmental training requirements. 
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The five major components of CETEP are: 
 

1. General environmental awareness training for all, 
2. Marine Corps job specific training for all Marine Corps personnel, 
3. Environmental information for Commanding Generals/Officers, 
4. Training for environmental professionals, 
5. Assess environmental training needs and evaluate the adequacy of training policies 

and programs to meet those needs. 
 
Educational and training programs at Camp Pendleton serve as proactive measures to prevent 
violations of natural resource related laws and regulations. A natural resources orientation 
program for new personnel is under development that will include: (1) a short presentation on 
natural resources, (2) emphasis on the importance of protection of federally listed threatened 
and endangered species and archeological and historical resources, and (3) a reminder about 
Camp Pendleton’s policy prohibiting off road vehicle activity that is not specifically 
authorized, including mountain bikes. Training programs will include educating existing and 
future Base personnel about natural resources and use of this INRMP. 
 
The Mission Resource Conservation District under contract with the Riverside County Flood 
Control District provides elementary school education programs for watershed and 
stormwater awareness on Base. When Camp Pendleton obtains a Phase II municipal 
stormwater permit, it will likely contribute to the funding of this program as one of its best 
management practices under that permit. 
 
 
OBJECTIVE: Provide natural resource awareness/education opportunities for military and 
civilian patrons on Base. Improve Base residents and regional awareness of the unique 
natural resources on Camp Pendleton, stewardship initiatives, laws and regulations, and 
natural resource related recreational and educational opportunities.  
 
 
Priority Planned Actions: 
 

• Participate in Earth Day celebrations with an exhibition or gathering at MCAS and 
the development of educational outreach programs for local schools. Ongoing.  

 
• Participate in off-Base Earth Day celebrations with an exhibition and develop 

educational outreach programs for local schools. Ongoing.  
 

• Commemorate Arbor Day with the ceremonial planting of trees. Ongoing.  
 

• Establish informational booklets on game species programs. 2002. Update materials 
as needed. [Also applies to Section 5.2.1.] 

 
• Develop interpretive facilities at the RV campsite south of the Santa Margarita River 

estuary and other campsites as appropriate. 2002.  
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• Develop a Camp Pendleton natural and cultural resource presentation to provide 
information and awareness to new Base personnel, interested community groups, and 
others. 2002. [Also applies to Section 5.1.1.] 

 
 
Other Planned Actions: 
 

• Install or replace interpretive signs describing significant natural resources at 
additional locations. *** 

 
• Update and reissue the Camp Pendleton environmental awareness and information 

video. *** 
 

• Develop an interpretive area focusing on Santa Margarita River habitat. ** 
 

• Develop low-impact interpretive facilities at San Onofre recreation beach. ** 
 

• Develop low-impact interpretive opportunities at Lake O’Neill, possibly including an 
environmental awareness trail around the lake. ** 
 

• Identify opportunities to provide for public access to natural resources to demonstrate 
Camp Pendleton’s success at conserving natural resources. [Also applies to Section 
5.1.1.] * 
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 Acronyms and Abbreviations Acronyms-1 

ACRONYMS AND ABBREVIATIONS 
 
 
ac acre(s) 
ACE Automated Compliance Evaluation 
AC/S Assistant Chief of Staff 
ACOE Army Corps of Engineers 
AFA Artillery Firing Areas 
AGL Above Ground Level 
Base Camp Pendleton 
BASH Bird Air Strike Hazard 
BMP best management practice 
BO Biological Opinion or Base Order 
BWSC Base Water Steering Committee 
CADD Computer-Aided Design and Drafting 
CAL Confined Area Landing 
CAS Close Air Support 
CDFG California Department of Fish and Game 
CEQ Council on Environmental Quality 
CERCLA Comprehensive Environmental Response, Compensation, and 

Liability Act  
CETEP Comprehensive Environmental Training and Education Program 
CFR Code of Federal Regulations 
cfs cubic feet per second 
CG Commanding General 
CIA Central Impact Area 
CMC (LF) Commandant of the Marine Corps  
COMCAB(WEST) Commander Marine Corps Air Bases (Western Area)         
CPAAA Camp Pendleton Amphibious Assault Area 
CPIF California Partners in Flight 
CPLO Community Planning and Liaison Office 
CTT Combat Training Town 
CWA Clean Water Act 
CX Categorical Exclusion 
DEPT./Dept. Department 
DDT dichlorodiphenyltrichloroethane 
DIV./Div. Division  
DoD Department of Defense 
DoDD Department of Defense Directive 
DoDI Department of Defense Instruction 
DoI Department of the Interior 
DoN Department of the Navy 
EA Environmental Assessment 
ECE Environmental Compliance Evaluation 
ECPSOP Environmental Compliance and Protection Standard Operating 

Procedures 
EE Environmental Engineering (Division) 
e.g. exempli gratia (for example) 
EIS Environmental Impact Statement 
EO Executive Order 
EPA Environmental Protection Agency 
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ES Environmental Security 
ESA Endangered Species Act 
et al. et alii (and others) 
et seq. et sequentes (and the following) 
etc. et cetera (and so forth) 
F Fahrenheit 
FAA Federal Aviation Administration 
FAC Facilities 
FDR(S) Fire Danger Rating (System) 
FMD Facilities Maintenance Division 
FMP Fire Management Plan 
(FMS)FIE (Facility Management Standards) for Facilities, Infrastructure, and 

Environment 
FSSG Force Service Support Group 
ft foot (feet) 
FY Fiscal Year 
GIS Geographic Information System 
GPS Global Positioning System 
ha hectare(s) 
HMMV High Mobility Multipurpose Vehicle 
HOLF Helicopter Outlying Landing Field 
HQMC Headquarters, U. S. Marine Corps 
HW hazardous waste 
I Interstate 
ICRMP Integrated Cultural Resource Management Plan 
i.e. id est (that is) 
IGMC Inspector General of the Marine Corps 
IR Installation Restoration 
IS Information Systems (Branch) 
ISS Installation Security and Safety 
IMEF First Marine Expeditionary Force 
INRMP Integrated Natural Resources Management Plan 
LAAD Low Altitude Antiaircraft Defense 
LAND Land Management (Branch) 
LCAC Landing Craft Air Cushion 
LFAM Live Fire and Maneuver 
LHA Assault Amphibious Ship 
LTETM Long Term Ecological Trend Monitoring 
LZ Landing Zone 
MAG Marine Air Group 
MAGTEC Marine Air Ground Training and Education Compliance 
MAPS Monitoring Avian Productivity and Survivorship 
MarDiv Marine Division 
MAW Marine Aircraft Wing 
MBTA Migratory Bird Treaty Act 
MCAS Marine Corps Air Station 
MCB Marine Corps Base 
MCCS Marine Corps Community Services 
MCO Marine Corps Order 
MCTSSA Marine Corps Tactical Systems Support Activity 
MEB Marine Expeditionary Brigade 



  Integrated Natural Resources Management Plan  [October 2001] 

 Acronyms and Abbreviations Acronyms-3 

METL Mission Essential Task List 
MFA Mortar Firing Area 
MHCOSP Multiple Habitat Conservation and Open Space Program 
MHCP Multiple Habitat Conservation Planning 
mi2 square miles 
MILCON Military Construction 
MOU Memorandum of Understanding 
MOUT Military Operations in Urban Terrain 
MP Mortar Position 
MSCP Multiple Species Conservation Plan 
MSHCP Multiple Species Habitat Conservation Plan 
MSL Mean Sea Level 
mybp millions of years before the present 
N/A not applicable 
NAVFACENGCOM Naval Facilities Engineering Command 
NBC Nuclear, Biological, and Chemical 
NCCP Natural Communities Conservation Program 
NCTD North County Transit District 
NEPA National Environmental Policy Act 
NMFS National Marine Fisheries Service 
no. number 
NOV notice of violation 
NR Natural Resources (Department) 
O&T Operations and Training 
OICC Officer in Charge of Construction 
OWR Office of Water Resources 
pers. comm. personal communication 
PI Programmatic Instructions 
PIF Partners in Flight 
PLANNING Environmental Planning (Branch) or Resource Planning (Division) 
PMO Provost Marshal’s Office 
PMR Program Management Review 
POA&M Plan of Action and Milestones 
ppt parts per thousand 
PWD Public Works Department 
PWO Public Works Officer 
RCD Resource Conservation District 
RCHCA Riverside County Habitat Conservation Agency 
RCIP Riverside County Integrated Planning 
RCRA Resource Conservation and Recovery Act 
RECB Resources Enforcement and Compliance Branch 
RM Resource Management (Division) 
ROD Record of Decision 
ROICC Resident Officer in Charge of Construction 
RSOP Reconnaissance, Selection, Occupation of Position 
 (non-firing AFAs) 
RV recreational vehicle 
SAIA Sikes Act Improvement Act 
SANDAG San Diego Association of Governments 
SARA Superfund Amendments and Reauthorization Act 
SAT Systems Approach to Training 
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SDG&E San Diego Gas and Electric 
(SDS)FIE (Spatial Data Standards) for Facilities, Infrastructure, and 

Environment 
SDSU San Diego State University 
SECNAV Secretary of the Navy 
SERDP Strategic Environmental Research and Development Program 
SMER Santa Margarita Ecological Reserve 
SMSLR/WMA Santa Margarita and San Louis Rey Rivers Watershed Management 

Area 
SOCTIIP Southern Orange County Transportation Infrastructure Improvement 

Program 
SONGS San Onofre Nuclear Generating Station 
sp(p) species (plur.) 
SWDIV Southwest Division, Naval Facilities Engineering Command 
SWP Strategic Water Plan 
TBD To Be Determined 
T&C Terms and Conditions 
TCA Transportation Corridors Agency 
TDS Total Dissolved Solids 
TERF Terrain Flight 
THREATCON Terrorist Threat Condition System 
TIIC Technical Integrated Information Center 
TNC The Nature Conservancy 
TNT trinitrotoluene 
TQL Total Quality Leadership 
UCMJ Uniform Code of Military Justice 
U.S. United States 
USEPA U.S. Environmental Protection Agency 
USFS U.S. Forest Service 
USFWS U.S. Fish and Wildlife Service 
USGS U.S. Geological Survey 
USMC(B) U.S. Marine Corps (Base) 
UST Underground Storage Tank 
VERTREP Vertical Replenishment 
V/STOL Vertical/Short Take Off and Landing 
WACO Western Area Regional Counsel Office   
WILDLIFE Wildlife Management (Branch) 
WREC Western Regional Environmental Coordinators (Office) 



 Glossary Glossary-1 

GLOSSARY 
 
 
Adaptive management: Management that acknowledges uncertainty, values science-driven 
experimentation to test assumptions and predictions, learns from experience, and strives to 
improve future management actions. 
 
Battalion: A tactical military unit typically consisting of a headquarters company and four 
companies or a headquarters battery and four artillery batteries; the size of a battalion may 
reach up to approximately 1,200 personnel. (See also company, platoon, squad.) 
 
Best management practices (BMP): Within the scope of this INRMP, BMP’s are practical, 
economical, and effective management or control practices that will reduce or prevent water 
pollution or adverse impacts to natural resources. BMP’s are applied as a system of practices 
based on site-specific conditions rather than a single practice. BMP’s are usually prepared by 
state or federal agencies for land-disturbing activities related to agriculture, forestry, and 
construction.  
 
Biodiversity (biological diversity): The variety of living organisms (species) within an 
ecosystem and the genetic differences within and among these organisms. 
 
Candidate species: Any species being considered by the Secretary of the Interior or 
Commerce under the ESA for listing as an endangered or threatened species, but not yet 
proposed for listing. 
 
Central Impact Area (CIA): Dud-producing impact areas, collectively including the 
Quebec, Whiskey, and Zulu training areas. (See also dud-producing impact area, secondary 
impact areas.) 
 
Community: The assemblage of different species at a particular time and place. (See also 
ecosystem, population.) 
 
Company: A subdivision of a military regiment or battalion; the size of a company may 
reach up to 140 to 170 personnel, but is generally closer to 140. (See also battalion, platoon, 
squad.) 
 
Conserve/conservation: Planned management and protection of natural and cultural 
resources to provide sustainable use and continued benefit for present and future generations, 
and the prevention of exploitation, destruction, waste, and/or neglect. The use of all methods 
necessary to bring a threatened or endangered species to the point at which the Endangered 
Species Act is no longer needed. Outside of the Endangered Species Act, conservation means 
human efforts to protect natural resources from wasteful practices and to assure a resource 
base for future generations.  
 
Consultation: A structured, analytical process required by the Endangered Species Act and 
its implementing regulations. A federal agency makes certain determinations about the 
impact of their actions on listed species. Thereafter, the federal agency submits its 
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information and conclusions to the United States Fish and Wildlife Service for review and 
comment. Consultation under these circumstances is not always cooperative. 
 
Corridor: Landscape elements that connect similar patches of habitat through a dissimilar 
matrix or aggregation of patches. 
 
Critical habitat: For listed species consists of: (1) the specific areas within the geographical 
area occupied by the species, at the time it is listed in accordance with the provisions of 
Section 4 of the Endangered Species Act, on which are found those physical or biological 
features (constituent elements) (a) essential to the conservation of the species and (b) which 
may require special management considerations or protection; and (2) specific areas outside 
the geographical area occupied by the species at the time it is listed in accordance with the 
provisions of Section 4 of the Act, upon a determination by the Secretary that such areas are 
essential for the conservation of the species. (USFWS & National Marine Fisheries Service 
1998) 
 
Cumulative effects: Cumulative effects are those effects of future state or private activities, 
not involving federal activities that are reasonably certain to occur within the action area of 
the federal action subject to consultation. [50 CFR§402.02] This definition applies only to 
Section 7 analyses and should not be confused with the broader use of this term in the NEPA 
or other environmental laws. (USFWS & National Marine Fisheries Service 1998)  
 
Cumulative impact: A NEPA term that refers to impacts that result from the incremental 
impact of an action when added to other past, present, and reasonably foreseeable future 
actions, regardless of what agency (Federal or non-Federal) undertakes such actions. 
Cumulative impacts can result from individually minor but collectively significant actions 
taking place over a period of time. 
 
Direct effects: Effects caused by an action and which occur at the same time and place as the 
action. (See also indirect effects.) 
 
Disturbance: Any event that alters the structure, composition, or function of terrestrial or 
aquatic habitats or directly or indirectly affects species. 
 
Driver: A need that must be satisfied for the Base’s mission to continue without disruption 
(e.g., the need to be in compliance with laws and regulations, the need for beach access for 
amphibious landings, the need for fire management) (HQMC 2000). (See also event.) 
 
Dud-producing impact area: Dud-producing impact areas support the delivery of ground-
to-ground and air-to-ground ordnance and may contain unexploded (dud) ordnance. Dud-
producing impact areas include the Quebec, Whiskey, and Zulu impact areas, often referred 
to collectively as the Central Impact Area. (See also Central Impact Area.) 
 
Ecoregion: A continuous geographic area with similar climate that permits the development 
of similar ecosystems on sites with similar properties. 
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Ecosystem: A dynamic and natural complex of living organisms interacting with each other 
and with their associated non1iving environment. (See also community, population.) 
 
Ecosystem management: A goal-driven approach to managing natural and cultural 
resources that supports present and future mission requirements; preserves ecosystem 
integrity; is at a scale compatible with natural processes; is cognizant of nature's timeframes; 
recognizes social and economic viability within functioning ecosystems; is adaptable to 
complex and changing requirements; and is realized through effective partnerships among 
private, local, State, tribal, and Federal interests. Ecosystem management is a process that 
considers the environment as a complex system functioning as a whole, not as a collection of 
parts, and recognizes that people and their social and economic needs are a part of the whole. 
 
Endangered species: A species of fauna or flora that has been listed by the USFWS or the 
NMFS for special protection and management under the ESA. 
 
Endangered Species Act (ESA): The 1973 Endangered Species Act provides for the 
conservation of ecosystems upon which threatened and endangered species of fish, wildlife, 
and plants depend, both through federal action and by encouraging the establishment of state 
programs. The Act:  
 

• authorizes the determination and listing of species as endangered and threatened; 
• prohibits unauthorized taking, possession, sale, and transport of endangered species; 
• provides authority to acquire land for the conservation of listed species, using land 

and water conservation funds; 
• authorizes establishment of cooperative agreements and grants-in-aid to states that 

establish and maintain active and adequate programs for endangered and threatened 
wildlife and plants; 

• authorizes the assessment of civil and criminal penalties for violating the Act or 
regulations; and 

• authorizes the payment of rewards to anyone furnishing information leading to arrest 
and conviction for any violation of the Act of any regulation issued thereunder. 

 
Section 7 of the Endangered Species Act requires federal agencies to insure that any action 
authorized, funded or carried out by them is not likely to jeopardize the continued existence 
of listed species or modify their critical habitat. 
 
Endemic species: Species that occur naturally in a certain region and whose distribution is 
limited to a particular locality.  
 
Enhancement: The improvement of the physical and biotic characteristics of habitat such 
that natural processes and productivity are augmented. 
 
Event: An incident (e.g., hazardous waste spill) or a driver (e.g., legal requirement) that may 
or may not lead to the establishment of one or more projects. (See also driver, projects.) 
 
Exotic Species: Species that occur in a given place, area, or region as the result of direct or 
indirect, deliberate or accidental introduction of the species by human activity. 
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Firebreak: Any natural or constructed barrier bladed or disced to bare earth and used to 
segregate, stop, and control the spread of fire. (See also fuelbreak) 
 
Fragmentation: Division of a large land area (e.g., forest) into smaller patches isolated by 
areas converted to a different land type. 
 
Fuelbreak: A natural or constructed barrier that includes mowed or modified vegetation and 
is used to segregate, slow, and control the spread of fire or provide a control line from which 
to work. Fuelbreaks are wider than firebreaks and are not designed to completely stop a fire 
like a firebreak; rather fuelbreaks allow more time for the fire’s heat to dissipate before 
reaching the firefighter. (See also firebreak) 
 
Habitat: An area where a plant or animal species lives, grows, and reproduces, and the 
environment that satisfies its life-cycle requirements. 
 
Harm: An act that actually kills or injures wildlife. Such acts may include significant habitat 
modification or degradation when it actually kills or injures wildlife by significantly 
impairing essential behavioral patterns including breeding, feeding, or sheltering. (USFWS & 
National Marine Fisheries Service 1998) 
 
Harass: An intentional or negligent act which creates the likelihood of injury to wildlife by 
annoying it to such an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding, or sheltering.  
 
Hazardous materials: Defined under the U.S. Department of Transportation (DOT) 
regulations (Title 49 CFR Parts 106 through 178) as chemicals that are determined by the 
Secretary of Transportation to present risks to safety, health, and property during 
transportation. The DOT regulations include requirements for shipping papers, package 
marking, labeling, and transport vehicle placarding. Specific sections of the federal 
regulation address shipment by rail, aircraft, vessel, and public highway. 
 
Hazardous substances: Defined by the CWA and CERCLA as chemicals that are harmful to 
aquatic life or the environment and are regulated if spilled or otherwise released to the 
environment. EPA has designated reportable quantities for each of the hazardous substances. 
If more than the reportable quantity of a hazardous substance is released to the environment, 
you are required to clean up the spill and report it to the appropriate regulatory agency. If less 
that the reportable quantity is released, you are still required to clean up the spill, but no 
report is required. Spill of oil and other petroleum products are also regulated under the 
CWA when spilled in areas where they will or eventually could enter waterways. 
 
Hazardous wastes: Defined and regulated by RCRA as amended by the Hazardous and 
Solid Waste Amendments (HSWA) of 1984. Under RCRA, a waste is considered hazardous 
if it meets certain levels of reactivity, ignitability, corrosivity, toxicity, or is listed as a 
hazardous waste in Title 40 CFR Part 261. Currently there are about 450 listed wastes. In 
general, RCRA regulations address the day-to-day management of these wastes. In 
comparison, the cleanup of past waste disposal sites is principally regulated under CERCLA.  
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Home range: The area visited by an organism during the course of daily activity. 
 
Hypothesis: An assertion or working explanation that leads to testable predictions; an 
assumption providing an explanation of observed facts, proposed in order to test its 
consequences.  
 
Incidental take: Take of listed fish or wildlife species that results from, but is not the 
purpose of, carrying out an otherwise lawful activity conducted by the federal agency or 
applicant. [50 CFR §402.02] (See also take.) 
 
Indirect effects: Effect caused by an action and which occurs later in time or farther 
removed in distance from the action. Indirect impacts include:  

(1) Growth-inducing effects.  
(2) Effects related to induced changes in the pattern of land use, population density, or 

growth rate.  
(3) Related effects on the human environment, including the natural and physical 

environment. (See also direct effects.) 
 
Integrated Natural Resources Management Plan (INRMP): An integrated ecosystem 
management plan showing the interrelationships of individual components of natural 
resources management (fish and wildlife, forestry, land management, and public access) to 
mission requirements and other land use activities affecting an installation's natural 
resources.  
 
Isolated ephemeral wetlands: Temporary bodies of water formed where there are 
depressional landscape features that do not readily drain and rainfall is variable. (See also 
pool, vernal pool, wetlands.) 
 
Listed species: A species determined by the United States Fish and Wildlife Service to be 
either threatened or endangered, and that determination has been documented through a 
public notification process that includes publishing the finding in the Federal Register, and 
inclusion of the species in the lists maintained in the Code of Federal Regulations.  
 
Migratory bird: Any avian species listed in Title 50 Code of Federal Regulations,  
Section 10.13. 
 
Mitigation: Measures taken to offset potential adverse biological effects from activities that 
may have impacts to listed upland species. Mitigation can include repairing, rehabilitating, or 
restoring the affected resource; reducing or eliminating the effect over time by preservation 
and maintenance operations during the life of the action; and/or compensating for the effect 
by providing substitute resources or environments.  
 
Mitigation banking: Actions taken to compensate for future adverse effects of undertakings 
by providing substitute resources or environments in advance of any specific undertaking.  
 
Monitor: To collect or record information that is descriptive of conditions over time. In 
project development, monitoring is used to evaluate whether or not objectives of a project 
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and its mitigation plan are being realized. In land management, monitoring is used to 
describe continuous or regular measurement of conditions that can be used to validate 
assumptions, alter decisions, change implementation, or maintain current management 
direction. 
 
Multiple use: The integrated, coordinated, and compatible use of natural resources so as to 
achieve a sustainable yield of a mix of desired goods, services, and direct and indirect 
benefits while protecting the primary purpose of supporting and enhancing the military 
mission and observing stewardship responsibilities.  
 
National Environmental Policy Act (NEPA): NEPA is the basic national charter for the 
protection of the environment. It establishes policies, sets goals, and provides means for 
carrying out environmental policy. NEPA requires decision makers to consider the 
environmental consequences of an applicable action before making the decision to take the 
action. For certain actions, NEPA requires decision makers to open the decision making 
process to public scrutiny and involvement.  
 
Native: Indigenous; living naturally within a given area. 
 
Natural: Substantially unaffected by human activities. 
 
Natural resources: All elements of nature, including both physical and biological 
components.  
 

(1) Physical Resources: Nonliving resources such as mineral and soil components. 
 
(2) Biological Resources: Living resources such as plants and animals. 

 
Non dud-producing impact area: Non dud-producing impact areas, referred to collectively 
as “secondary impact areas,” support training activities that utilize small arms firing and the 
use of non dud-producing ordnance in live fire exercises. Secondary impact areas are 
scattered across the Base and include Edson Range, X-Ray Impact Area, 409 Impact Area, 
and Firing Ranges 312A (currently inactive), 313A (currently inactive), and 403 located 
within the Juliett Training Area (Figure 3-2). Upon request, maneuver activities may be 
conducted within secondary impact areas. (See also secondary impact area.) 
 
Other Planned Actions: Those actions that the Camp Pendleton desires to accomplish, but 
due to restrictions and limitations on fiscal and personnel resources cannot commit to 
undertaking at this time. Other Planned Actions are identified for implementation as funding 
and resources permit and their delay is unlikely to cause management problems or failure to 
meet goals or mission support requirements. 
 
Patch: Ecosystem elements (such as areas of vegetation) that are relatively homogeneous 
internally and that differ from what surrounds them. 
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Permanent impact: Impacts to resources that persist through time (e.g., from development 
projects). Impacts that involve population or habitat changes that are irreversible. (See also 
temporary impact.) 
 
Plan: A guidance document that may or may not consist of one or more projects or programs 
(e.g., Erosion Control Plan, Fire Management Plan, MCB Camp Pendleton Masterplan, 
USFWS recovery plans). (See also program, project, recovery plans.)  
 
Platoon: A subdivision of a military company usually consisting of squads or sections; the 
size of a platoon may reach up to approximately 40 personnel. (See also battalion, company, 
squad.) 
 
Pool: Any depression in the land (including road ruts) with ephemeral ponded water, 
including but not limited to vernal pools, puddles, potholes, and road ruts. (See also isolated 
ephemeral wetlands, vernal pool, wetlands.) 
 
Population: A group of individuals of the same species occurring within the same general 
location that is geographically separated (or physically isolated) from other such groups. 
With this biologically based definition, more than one population of the same species may 
occur on Base; likewise, only a part of a larger population may occur on Base. (See also 
community, ecosystem.) 
 
Population (occupied habitat) threshold: The species population size (which may be 
measured by amount of occupied habitat) below which the Base will meet with the Service to 
discuss probable cause(s) of decline and necessary remedial actions to facilitate the species 
population recovery. (See also occupied habitat.) 
 
Population viability: Relative measure of the estimated numbers and distribution of 
reproductive individuals in a species population necessary for that species’ continued 
existence; a minimum number of reproductive individuals in a habitat that will both support 
them and enable them to interact is necessary for a species’ maintenance (adapted from 36 
CFR 219.9).  
 
Priority Planned Action: Actions that Camp Pendleton has committed to accomplish; 
and/or are required by laws, regulations, and/or other agreement. Priority Planned Actions 
were developed to: (1) achieve Camp Pendleton’s natural resource management goals, 
(2) incorporate the principles of ecosystem management in all programs, and (3) support the 
military operational and support requirements of the Base. 
 
Program: A group or series of related projects (e.g., fire management). A program may be 
an informal grouping of projects or formalized in a plan (e.g., Fire Management Plan). (See 
also plan, project.) 
 
Project: An action or activity that may be implemented. (See also program, plan.) 
 
Proposed Species: Any species of fish, wildlife, or plant that is proposed in the Federal 
Register to be listed under section 4 of the ESA. 
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Recovery plans: Plans developed by the USFWS for listed species that provides specific 
management objectives to facilitate the recovery of the species. Recovery plans typically 
include a listed species’ life history and current status, habitat requirements and availability, 
factors which limit the species survival, conservation measures currently in place, and 
specific management objectives that will facilitate recovery of the species.  
 
Restoration: Reestablishment of the physical and biotic characteristics of habitat such that 
critical functions are restored. 
 
Secondary impact areas: Non dud-producing impact areas, including Range 409, Edson 
Range, and the X-Ray Impact Area. Unlike the Central Impact Area, secondary impact areas 
are scattered throughout the Base and can be used for ground-based training activities. (See 
also Central Impact Area, non dud-producing impact area.) 
 
Sensitive resources: Those resources identified as “highly responsive or susceptible to 
modification by external agents or influences.” 
 
Seral stage: The developmental stages of a plant community, not including the climax 
community; typically, young-seral forest refers to seedling or sapling growth stages; mid-
seral forest refers to pole or medium sawtimber growth stages; and old or old-seral forest 
refers to mature and old-growth stages. 
 
Significant resources: Those resources identified as “having special importance,” or as 
“having or likely to have more influence on a particular aspect of the environment than other 
components.” 
 
Species: Any population or group of populations of organisms that are capable of 
interbreeding freely with each other but not with members of other species. 
 
Squad: The smallest unit of military personnel; a subdivision of a military platoon. (See also 
battalion, company, platoon.) 
 
Stakeholders: Tribal, state, county, local governments, and private landholders as well as 
individuals and groups representing local and national interests in federal land management. 
This is meant to be inclusive of all organizations and individuals with an interest in federal 
lands.  
 
Stewardship: The management of resources entrusted to one's care in a way that preserves 
and enhances the resources and their benefits for present and future generations. 
 
Succession: The more or less predictable changes in species composition in an ecosystem 
over time, following natural or human disturbance. An example is the development of a 
series of plant communities (called seral stages) following a major disturbance. 
 
Sustainability: The ability to maintain ecological processes and functions, biological 
diversity, and productivity over time. 
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Take: To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt 
to engage in any such conduct toward, a federally listed (threatened or endangered) species. 
[ESA §3(19)] (See also incidental take.) 
 
Temporary impact: Impacts to listed species and their habitat that do not persist through 
time. Impacts that involve population or habitat changes that are reversible. Examples of 
activities on Base that are considered to cause temporary impacts include ongoing training, 
maintenance, and recreation. (See also permanent impact.) 
 
Threatened species: Any species that is likely to become an endangered species within the 
foreseeable future throughout all or a significant portion of its range. [ESA §3(20)] 
 
Vernal pool: Shallow, ephemeral wetlands with very specific hydrologic characteristics, 
occurring within a Mediterranean climate region, but only within soil types where there is a 
seasonally perched water table. A vernal pool is a type of isolated ephemeral wetland. (See 
also isolated ephemeral wetlands, pool, wetlands.) 
 
Waters of the United States: This term applies to the jurisdictional limits of the Army 
Corps of Engineers under the Clean Water Act, as defined in 33 CFR 328, and includes all 
waters which are currently used, were used in the past, or may be susceptible to use in 
interstate or foreign commerce, including all waters subject to the ebb and flow of the tide. 
Also included are all interstate waters, interstate wetlands, and all other waters such as 
intrastate lakes, rivers, streams (including intermittent streams), mudflats, sandflats, 
wetlands, sloughs, wet meadows, playa lakes, or natural ponds. 
 
Watershed: The region draining into a river, river system, or body of water. 
 
Weed: Any plant growing where it is not wanted. 
 
Wetlands: Lands where saturation is the dominant factor determining the nature of soil 
development and the types of plant and animal communities living in the soil and on its 
surface. Common terms used to describe various wetlands include “marshes,” “bogs,” 
“swamps,” “small ponds,” “sloughs,” “potholes,” “vernal pools,” and “wet meadows.” (See 
also isolated ephemeral wetlands, pool, vernal pool.) 
 
Wildland Fire: Any non-structure fire that occurs in the wildland. 
 
Wildlife: Wildlife are living, nondomesticated animals. Federal wildlife policy promotes 
both the production of certain wildlife for hunting and the conservation of other wildlife 
facing extinction. 
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